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NE hundred and forty-four years ago Lavoisier coined the 
name Oxygen. 

In choosing the Greek word Ievvaw “I produce,” as 
his main root he had in mind a chemical reaction commonly asso- 
ciated with the gas. 

Had Lavoisier been able to foresee the tremendous part that Linde 
Oxygen is playing in modern industrial development, he would have 
realized the vast significance of that word l‘evvéw “I produce!” 


The country over, Linde Oxygen is daily making possible greater 
production—everywhere it is saving time and cutting costs. 


A chain of seventy-five Linde plants and warehouses assures 
American welders and cutters of a prompt supply of highly pure 
oxygen—wherever they are, whatever their requirements. 
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The Largest Producer of Oxygen in the World 
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57,000 : 9.25 = Coal Supply : Oil Supply 


Many statistics have been published on the world’s 
fuel supply, but they have been proverbially “dry” 
for the reader and beyond his power to visualize be- 
cause of the magnitude o 
the units involved. Not so 
with the data which Dr. 
George Otis Smith, Director 
of the U. S. Geological Sur- 
vey, has given on this sub- 
ject in the leading article of 
this number. Nothing could 
be more entertaining than 
his story of the application 
of mechanical power to the 
human worker, and nothing 
more lucid than his state- 
ment of the allotment of 
Underweod & Underwood fuel which, in consequence, 





Geoace Orm Surm must be made to every in- 

habitant of our country. It 
is not often that the facts relating to “black rock” 
and “coal oil” are so interestingly and dramatically 
put together as in this article in dealing with the 
diminution of our fuel reserves. Dr. Smith’s ratio of 
57,000 to 9.25 as the relative amounts of available 
coal and oil is one easy to remember and of great 
import to the users of fuel. Dr. Smith has served 
as Director of the Geological Survey since 1907 and 
has been in geological work since 1893. 


Ordnance Development Independent of Size 


of Army 


Regardless of the general belief as to the size of the 
United States Army, ordnance development must be 
pursued aggressively to assure preparedness in ideas 
that will stand at the forefront. Artillery and ord- 
nance in blueprint form cannot be destructively ef- 
fective. A broad understanding of ordnance require- 
ments by manufacturers of the country is vital to the 
successful translation of blueprints to shells. With 
this in mind Major Jenks, of the Ordnance Depart- 
ment, U.S. A., presented a paper before the Washing- 
ton Section in which the progress of artillery develop- 
ment of the United States is outlined. Major Jenks, 
detailed to the ordnance service from the coast artil- 
lery, occupied an important position in the production 
of artillery during the war and at present is engage«| 
in the development of the artillery program. 


Grinding of Today 


Grinding as a production process, rather than as a 
finishing process, simply is at the threshold of its 
development. Mr. Chapman, who outlines some of 
the recent advances in the directions of greater economy 
and increased output in this issue, is a Cornell graduate 
of the class of 1913. He has served on the research 
staff of the Norton Company, engaged in the develop- 
ment of the principles of grinding, since 1916, with 
the exception of about a year when as first lieutenant 
in the Ordnance Department he served as Command- 
ing Officer at the Aircraft Armament Factory of the 
A. KE. F. at Courbevoie-Seine. 


Cloths for Mechanical Uses 


The fact that cloth is coming into extensive use 
for mechanical purposes as a substitute for leather, 
metal binding, rawhide, sheet metal, wire screens, 
ete., led the Textile Section of the A.S.M.E. to arrange 
for a paper describing these many uses. This paper 
was prepared by James W. Cox, Jr., Textile Engineer, 
of New York, and shows how vital the accomplishments 
of the textile industry now are in many branches of 
engineering and manufacturing. The paper is pub 
lished in full in this issue. 


Consistent Results in Testing 


How many readers appreciate the scope and tremen 
dous importance of the work now in process by the 
A.S.M.E. Power Test Committees? With a main com- 
mittee of 29 members, and an equal number of sub- 
committees of five or more members each, engaged in 
formulating testing codes for different types of prime 
movers and auxiliary apparatus, the undertaking is 
assuming vast proportions. Its purpose is to bring 
about standard methods of testing so that the results 
of tests made by different observers in different lo- 
calities will be comparable. These codes as tentatively 
developed will be published from time to time in 
MECHANICAL ENGINEERING. This number contains 
the code on evaporating apparatus 


Water Power on the Pacific Coast 


The need of power development in the Far West. 
and particularly on the Pacific Slope, in order to keep 
pace with the agricultural and industrial growth, has 
become acute. Attention is naturally directed to 
water power and the signed editorial in this issue, by 
Robert Sibley, outlines the great plans projected for 
the use of white coal on the West Coast. Mr. Sib- 
ley’s enthusiastic talk on this subject before the Local 
Sections delegates at the Annual Meeting will long be 
remembered by those in attendance. Mr. Sibley is the 
editor of the Journal of Electricity and Western In- 
dustry, and has recently been elected president of the 
McGraw-Hill Company of California. The main 
thought guiding his editorial and technical work is 
the desire to assist in developing the vast water- 
power resources west of the Rocky Mountains and to 
bring about the commercial and industrial supremacy 
of the West. 














Plans for A.S.M.E. Spring Meeting 
Congress Hotel, Chicago, May 23- 26 


Program will include session on Problems 
of Chicago as a Rail-Water Gateway, ses- 
sion on Industrial Education, and well- 
developed technical meetings arranged by 
Professional Sections on Forest Products, 
Fuels, Machine Shop, Management, Ma- 
terials Handling, Power and Railroads. 
Related excursions to be provided. 

Meeting will adjourn to Rock Island Ar- 
senal Friday, May 27, for session under 
auspices of Ordnance Section. 
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Engineer's Part in the Economic and Efficient Utilization of Energy Units 
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lin this the suggestion that we each have the « quivale nt of ten 
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the frailties of human power: capacity and performance 
ly equal. So, if take the statistics of the energy output 
we really utilize we discover that thes¢ energy servants work 
short days, for, with the exception of the electric utilities 


we 
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prime movers do not give us anything like the equival nt 
8-hour day in terms of their rated capacity. The steam loco- 
ives, which represent perhaps 60 per cent of the total installed 
ity. average only about a 7 per cent use factor, which brings 
vn the average load factor to not much over 14 per cent 

hese workers, represented by the water turbine and the stean 
zine, are tireless, it is true, and they are able to render continuous 
vice as man power cannot, yet the fact is that we do not so use 
em. We may figure that we each have ten energy servants to 


help us in the world’s work, but as they average only about 23 
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PRESENT Suppty Or ENERGY AND Its DISTRIBUTI 
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The have l 
power give a good starting point for our review of the present and 
future supply of energy. 
power investigation under the United States Geological Survey 
figure 125 billion horsepower-hours last the 
United States. Of this total of primary power more than 82 per 
cent is credited to steam, a little over 15 per cent to water, and th 
less than 
\s to the uses, the division of this power is, roughly, public utilities 
12 per cent; manufacturing industries, not including rented electric 
power, 28 per cent; and steam railroads, 30 per cent. The statis- 
tical basis for these estimates is not all that we might wish, but they 
show roughly where the energy we use comes from and what we use 
it for. 
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Much of the work that is done for us by these servants is done 
At least 
four of the five slaves in whose work each of us can claim the larger 


so far away that we are unconscious of what it involves. 


share owe their strength to coal; their power is that of the steam 
engine turning this wheel and that wheel the country over. Here 
in the United States our per capita consumption of coal exceeds 
that of any other country, and we ourselves may sometimes wonder 
What becomes of the annual 6 tons or more allotted to each man, 
woman and child. You and I well appreciate how many tons of 
coal we buy each year for our own household use, but we can only 
guess In a general way where the rest goes —to the railroads and 
furnaces and factories. Recently, in speaking to some steel men, 
I stated the faets of coal distribution somewhat as follows 

The figures of our coal resources, millions of millions of tons, 
or even the few hundred million tons of our annual output, are too 
large to be grasped, and it becomes necessary to express the facts 
in smaller quantities. Roughly speaking, 1000 tons of coal is what 
mine worker mines in a year—the measure of what he contributes 
to the world’s work and well-being. This human measure of 
1000 tons also has the advantage of being easily visualized as a 
short train load (20 ears) of coal on its way to serve the varied needs 
of the consumer, and in our brief review of the subject we may well 
note first what are these needs—the principal uses of coal, among 
which this unit of 1000 tons is divided. Broadly stated, the largest 
use of coal is in furnishing motive power and heat for our indus- 
tries and public utilities, 350 tons out of every 1000 tons mined 
going to the boiler house of factory, mill, shop or power plant 
Jut next to these 7 carloads of coal distributed throughout th 
country are 5 cars, or 250 tons of coal, that the railroads burn for 
their own use. The domestic demand for coal comes next, 165 
tons out of each 1000 tons of anthracite and bituminous coal being 
used in the homes of the land for heating and cooking. The coke 
ovens take nearly as much as the homes, or 130 tons: and the rest 
of our miner’s contribution includes the coal for export and bunker 
use. 60 tons: the 35 tons of coal used in operating the coal mines 
themselves, which of course does not make up a part of our train 
load; and the 10 tons that goes to the gas works. 

Coming back for a moment to the personal service which we re- 
ceive from coal through steam, I can perhaps illustrate how clos 
home this service may come and how silently it may be rendered 
by reference to our electric lights—new only vesterday but common- 
place today. Here in a special sense coal is the slave of the lamp 
To learn how much coal comes into my house over the wire, I 
recently reviewed my electric-light bills and converted kilowatt- 
hours back into pounds of coal, with the result that I found that 
my household had used 1'/; tons of coal in a vear simply to provide 
illumination. This annual per capita consumption of 400 pounds 
of coal for illumination is probably not far from an average figure, 
for even if my record is high in kilowatt-hours, the Washington 
central station is much lower in coal consumption than the average 
station. Nor do our coal requirements for illumination stop in our 
homes: in Washington, where our streets are far from being “white 
ways’ at night, our street lighting, such as it is, with part electric 
and part gas lamps, costs each of us 33 pounds of coal and a gallon 
or two of gas oil each year. If we add to these figures something 
for the lighting in the buildings where we work, it probably costs 
each of us considerably more than a quarter of a ton of coal a year 
for our artificial light—to that extent are we drawing upon th 
sunshine of another geologic era. 

To vive perspective to our review of our present supply of ene rgy, 
let us simply glance at our increasing use of coal. In 1918 we 
used nearly 6'/2 tons per capita, but a cerftury ago the country’s 
output of perhaps 40,000 tons of coal amounted to less than 8 
pounds per capita, or hardly more than is used in the central 
station to furnish my home with light for a single evening. Even 
fifty years ago when this country was on a coal basis, our per capita 
consumption had reached only about 1700 pounds, which would 
mean a real coal shortage today. This rate of increase in demand 
for coal alone does not make prophecy easy, yet in planning for the 
future you engineers should perhaps start off with an inventory of 
the world’s supply of energy in the form of flowing water and the 
two mineral fuels, coal and oil, and, first of all, a glance at the way 
these are allotted to the continents. 
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THe Worup’s Sources oF ENERGY 


One of the by-products of the codperative efforts by the Govern- 
ment scientific bureaus in aid of our Peace Commission was an 
inventory of the water-power resources of the world, and this is 
now being prepared for publication hy the United States Geological 
Survey. It shows that only about one-twentieth of the potential 
power of the world’s rivers has been utilized, and over half of this 
in North America, with Europe credited with one-third and the 
rest divided between Asia, South America, Oceanica, and Africa, 
in the order named. In its potential resources, however, Africa 
ranks not last but first; it has over 40 per cent of the world’s supply 
of water power and is followed in turn by Asia, North America, 
South America, Murope and Oceanica. 

In the division of coal resources among the continents, at lenst 
of the better erndes of coal, similar inequalities are seen North 
America has more than half, Asia about a quarter, | urope a sixth, 
and the rest is divided between Oceanica, Afriea, and South Amer 
ica, in the order named 

The present realization of the world’s interest in its supply of 
petroleum has led to similar estimates of the recoverable resources, 
first in the United States and then in other countries: and whether 
we dignify these quantitative measurements of oil reserve by term 
ing them official estimates or deseribe them by calling them scien 
tific guesses, they are the best we have, and thev will serve fairly 
well in guiding national and international action 

It mav be noted that the United States Geological Survey s 
estimate of the petroleum resources of the world shows that the 
distribution, while unevenly balanced among nations, is evenly 
balanced between the eastern and the western hemispheres il 
though the northern hemisphere appears to have at least five 
times as much oil as the southern. This preponderance of the oil 
supply of the northern hemisphere should, however, be discounted 
by a fact and a possibility; the land area of the northern hemisphere 
is three times that of the southern and the large inexplored 
areas are in South America, Africa, and Oceanica 

\ecepting the Stebinger-White distribution of the world’s oil 
reserves, we may roughly set down the continents in order of wealth 
in oil in North America, Asia, South America, Europe, Oceanica 
and Afriea 
world’s oil reserves are believed to be concentrated in two inter- 


In terms of regional distribution, more than half the 


continental areas; one of these oil-rich provinces includes. thu 
North American and South American countries 
Caribbean Sea, and the other includes the countries of western 


bordering the 


Asia and southeastern Europe, with the Caucasus as an axis 


) 


On these two areas, then, each comprising only about 2 per cent of 


the earth’s surface and each containing about 30 per cent ol the 


ys 


world’s future supply of oil, is focused the attention of the 
nations that most need oil 

The resources of the world’s oil shale are far too large to be lost 
sight of as a substitute source of oil The United States alone ts 
believed to POSSESS deposits of oil shale that contain at least 
ten times as much oil as there is natural petroleum available in 
North America, but oil won by mining and distilling these shales 
situated in the interior of a continent, cannot enter the world’s 
markets as labor-cheap as the y™ troleum that flows from Mexican 
wells close to the coast. Such resources must therefore be regarde« 
as a rear line of economic defense and as a source of power that will 
be of greater value to other generations than to this, even if a more 
general utilization of oil shales begins in the near future N 
other continent is known to have resources of oil shale at all com 
parable with those of North America. 

In this rapid review of the world’s sources of energy we see North 
America taking first rank among the continents, with Asia a close 
second and Europe a poor third, although we should remember 
that Europe has a much smaller area than either of the other two 


RELATIVE IMPORTANCE OF CoAL, O1L AND WATER AS SOURCES 
OF ENERGY 


Next, in considering how the world may best manage its ever- 
increasing power load, some aid may be found in a few comments 
on the differences between these three sources of energy—water, 
coal, and oil. Man has learned how to harness flowing water with 


Continued on page 188) 











The Development of Artillery Matériel 


By MAJOR G. I JENKS,' WASHINGTON, D. ¢ 









































The first portion of this paper is a consideration of artillery-materiel American split-trail carriage had not been thoroughly tried out 
development before the war and the effect of the war upon it, both in this In service nd the British 75 was ordered because production 
country and abroad Vechanical traction, it is stated, permits the in laciities were 
creased weights required for long-range artillery; increased speed permits The United States entered the war with neithet equate 

.- rapid strategic concentration of artillery; high grade steels permit greater engimeering ree evelop new designs nol trained proauction 
power in guns. All of these factors are important to the artilleryman loree to organi hulacture It had merely handful matériel 
The efforts of the ordnance engineer since the war have been devoted for nd practi Culitae t roa it ur , not only 
the most part to the development of pieces of greater range, greater elevation inn iu { it gave heir desi na det rawlings 
and greater mobility The author points out the lines of development 
which are being followed, outlining gun-construction methods now in use ’ 
ind showing the value o} the research work nou being carried on He 
describes different models of howitzers, guns and mounts, and discusses 
ome of the details of design of recuperators, carriages and sighting 
ystems The paper closes with a survey of the development of anti 
aircraft materiel and coast-defense work 

LL. wars have stimulated the development of the implements 
re specially during the past war have the minds 
a engineers been fertile New implements of war have 
ed and developed. Old ones have been given the 
t ind capable of rther development. Of the 
ing from the war none is more tnportant or more 
resting than the development of artillery matériel In analyz 
t 1 hde of its state before the war d the effect 
World War upon it, both in this country and abroad 
, 
| field gun with which our service v juipped prior to L917 
eloped about 1902 to meet the demands for a stable g 
e 1 Vinieh the ming « 1 prhend \\ ! ustul 
firing. No marked dev nf design thi 
e until the invention the split-trail carriage. by wl 
rm in both traverse l elevation of the pieces Te 
| 1912 the Ordnance Departme ted t desig 
triage. whicl r exhaust D e-PTol ts 
. September, 1016 
ri i | ; 
productior \lost vn ering talent ired te 
ork v initiated during the ! Although wo g under war 
pressure, time W » short to secure result Had war col 
til e real pme < might have 
ith the large, « rganizatl built up during t 
On the other 1, much was accomplished 
rtillery matériel The French developed long-range 
siege artillerv and were about to bring out the design ot new 
eld piec They also succeeded in increasing the mol 
wge gulls The sritish gradualh improved the 1 nge chat 
teristies of then tillery during the war and had undet 
cture an excellent design of a new field gu 
| 1 75mm. Pa Howitzer, Move or 1920 The Gen is easily ranked first in the developme rt ! 
luring the war. They developed and manufactured greatly u 
lesign of howitzers and medium-caliber guns was limited proved pieces of all calibers. They recognized the value of rang 
conditions in this country. In these pieces power was pot only in the design of more powerful guns o piven ¢ or 
ed to obtain the hecessary mobility It had been considered but also in mounting these guns on carriagt “0 that 
ticable to use heavy siege guns and howitzers on this conti- yum range could be secured. By the use of these pi iI 
nd none had been provided lor our troops spring offensive in 11S, the Germans caused much concern to the 
lor war manufacture French and British designs were adopted for lied artillery commander. This statement does not. ref 
’ ibers of guns and howitzers except the 4.7-in. field gun. The the “big Bertha” fired against Paris, which was of little or no di 
nch 75-mm. field gun was put into production because th militarv value. 
One well-known American artillery commander reported unde 
, dnanee Department, U.S.A. Mem.Am.Soe.M.E date of October 8, 1918, after remarking on the changed German 
. iper presented at a meeting of the Washington Section of Tut : : ge 
an Socrery or MECHANICAL ENGINEERS at Washington, D. ¢ tactics made possible by the introduction of their improved artillery 


nber 2, 1920 in the spring of 191S 
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DEVELOPMENT OF THE 
LonG-RANGE GUN 


\fter the armistice 
the sentiment of ou 
artillerymen was unan 
imously in favor o 
pieces of greater range, 
greater elevation, and 
greater mobility. Thi: 
sentiment found ex 
pression in the report- 
of the various servic 
boards and especially 
in that of the Wester 
velt Board appointed 
by the War Depart 
ment, December 11 
1918. The report oO 
this Board was a} 
proved by the Chief © 
Staff on May 23, 1919 
and its 
tions have become thy 


recommenan 


fundamental specifi: 
tions for mobile 
ery matériel. 

The efforts ol ! 
ordnance engineer sin 





the war have 





Fic. 3 75-mm. Gun, Mopetr 


Under these circumstances, the 


trench mortars and short-range ant 
quated French guns that we install and supply with ammunition with so 
much labor, are of little or no use. They pound an empty space and we 
cannot move them forward over No-Man’s Land and supply them with 
ammunition For the present phase of the war, then, range is a 


most vital consideration The Germans have increased the range of their 


OF 


devoted mostly to th 
1921 developm«e nt of d 
under the Westervel! 
Under that program the same calibers of pi 
war will be developed, but they will have gre 
range, greater flexibility of mount, and greater mobility. 
The longer range will be attained partly through ammu: 
development, but also 


Board program 


as used during the 


by inerease in the length and muzzle vi 
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guns lo contend with these German guns, or in other words 
to meet the condition, in the existing phase of the war, we must have guns 
and _ howitzers of long ranges. 


Prior to the war the marvelous progress in the mechanical arts 
caused by the development of the gas engine had had no appreciable 
effect upon the design of artillery matériel. The field piece had 
been conceived in terms of the horse, the mountain howitzer in 
terms of the pack mule. Very little progress had been deemed 
possible as the horse was a fixed quantity. But the perfection of 
the gas engine has removed the horse as a limiting factor. The 
development of the automobile industry has given us high speeds 
of vehicle propulsion, and a demand for and supply of alloy steels 
of high physical properties. 
artillerymen. 


All these factors are important to 
Mechanical traction permits the increased weights 
required for long-range artillery. Increased speed permits rapid 
strategic concentration of artillery; high-grade steels permit greater 
power In guns. 


155-mmM. G 


N, Mopen or 1920 


of the gun. As mobility requires lightness, the weight of the gu 
must be reduced as much as possible. To secure this, three lin 
of development are being followed: first, by using material of higher 
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phvysteal quality 
<econd, by wire-wrap 
ping the tubs and 
third, by the “auto 
frettage”’ process 

The nickel <tee] 
pecified during — the 
war was of the follow 





ing physical qualities 
elastic limit, 65,000 
tensile strength 
95,000; elongation, IS 
per cent; contractior 
0 per cent (,un lorg 
ngs for some experi 
nental maténel ar 
being made of nickel 
chrome steel with thi 
ollowing physical 
jualities: elastic limit 
s0,000 tensile 
trength, 105,000; elon 
ration, I8 per cent 
ntraction ov yer 
rit Such forgings 
ve been produced 
t many problems 
ive arisen in then 





qduetior Some ol} 














he first produced 
re extremely britth 

under stress behaved like east iron One small gun whicl 
ned to be made of excellent metal according to the usual 


ethods of test, failed under less-than-service interior pressure 
pact tests developed the fact that an Improper heat treatment 
| been given. This brittleness has apparently been overcome 
quenching the forging from the “draw.” But, although impact 
t. hay 


ve shown excellent results, vet the metal is full of 
ternal stresses and the gun finisher experiences considerabl 
fheulty in keeping the bore straight. What effect these internal 
resses will produce at the proving ground is not known. Labora- 
tests made upon the steel of captured German guns indicate 
t this kind of steel was used successfully and that it was tough, fre« 
n internal stresses, and remarkably uniform. Much work still 
ins to be done in developing a satisfactory steel of this quality 
\o new problems are involved in the construction of the wire 
pped gun. By the use of wire, lower-grade metal can lx 
zi in the forgings. Guns made by this process are slightly 
than those made of chrome alloy steel. At present, how 
it Is a more conservative method of construction. 
the 


eT 


auto-frettage method of construction the gun is built 
a few pieces of steel of medium physical qualities. The 
of the gun are internally stressed beyond their elastic limit 
nternal hydraulic pressure, The condition set up is similar 
that produced by the shrinking process. It can be applied to 
vhole gun, whereas the effect of shrinkage is limited to th 
ped portion. For a given strength thinner walls are sufficient 
issures minimum Weights. The process is also a cheaper on 
either the built-up or the wire-wrapped method of construction 
GuN-ConsTRUCTION RESEARCH 


\ research program has been undertaken at Watertown Arsenal 


letermine the laws underlying the auto-frettage process. One 
~mm., howitzer is now ready for auto-fretting. Although others 

‘ve constructed and tested guns built up by auto-frettage, ow 
ogram covers an investigation of the principles and theory rather 
han hasty proving-ground tests. 

Much research work still remains to be done in determining th« 
roper form of rifling, the effect of variation of elements of the bore 
pon the life of the gun, the production and heat-treating of metal- 
ised in gun construction, and in checking the fundamental formula 


of gun design. Our knowledge of the theory of gun construction 
is rather unsatisfactory. 
For nack howitzers and field and siege pieces of 75-mm. and 


‘ Huy i Nl ’ 

greater caliber, the hydropneumatic recuperator is being employed 
The St. Chamond type is used for 75-mm. and 105-mm. calibers 
and the Filloux type for 4.7-in. to S-in. calibers. No new develop 
ments have been made in these types since the armistice They 


have been merely adapted to meet the new conditions imposed 

During the war great difficulty was experienced in the produ 
tion of recuperators. Because of the use of oil and air under high 
initial pressure extremely fine workmanship was required in the 
finishing of the bore of evlinde rs and the manufacturing of pistons 
If possible a recuperator which is simpler to manufacture should 
he developed 
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Such a development is being carried on. In this system the 
Complex pistons to hold pneu- 


Such a 


air is confined in a metal bellows. 


matic and initial hvdraulie eliminated, 


system offers much simpler production problems. 


pressures are 


CARRIAGE DEVELOPMENTS 


Two independent lines of carriage development are being pur- 
sued: the wheel type and the caterpillar type 


\ 
echaractristics are 


Common desirable 
high elevation, wide traverse, & minimum depth 
for clearance of recoil parts at high el Vation, ¢ 


stabilitv at all elevations 


of pit nad. of course. 
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supply department with 


However, the mission of the piece 


charged production nnd misntenanes 


not the desirability of stand 


ardization-—must fix its characteristics 


In the development of the wheel-type mount it is probable th 
In some Cases we have overstepped the boundary of conservative 


design, and that later we will be content to reduce the 


SeCVOCTITN 


some of our specifications in order to simplify and lighten our «dk 


signs. However, the present designs incorporate characteri 


that seem desirable 
ind tested 


| ntil pieces ( mbodving thre mare const! 


thre engimneet will not he content that these character 


tics are feasible, and the service will not be tisfhied t 
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they cannot be embodied in tl itériel 


Cir ul 


SIGHTING 


SYSTEMS 


7 No marked dev lopmet tis by ing ttempted 
ing systems OT course panoramn iwhts o1 1 le 
telescopic sights will be used for all calibers e field 
gun sight follows that developed for the 75-mm. mod 
of-1916 matériel and the sight for heavier gu wil} 
a modified quadrant sight like that used he 15 
howitzer, but with a panoramic sight or 
panving fire-control instruments only iol 
ments are now contemplated 
CATERPILLAR MouNTS 
In the war models of caterpillar mounts, little atten- 


en to reduction in 
The 


these types of gut 


could be en 


desigt 


thon weight and to refine 


ment mn bilities of deve 


POssl 


mounts should not, therefore, | 








hig. S  SeEvF-ProreLiep ¢ 


Mark VI 
MopEL oF 


ATERPPLLAI 
HowirTzer 


FOR 


FOR 1LO5S-MM. 1920 


The condition of high elevation and minimum depth of pit has 
necessitated placing the center of trunnions of the tipping parts 
n rear of their center of gravity, and equalizing the force required 
to elevate and depress by afi equilibrating system. 


In most pieces 
it requires variable recoil. 


Although the equilibrating system adds 
weight and complexity to the gun carriage, yet it tends 
to improve the accuracy of fire as the pressure on the 


75o-mMM. GUN 


judged by the matériel built under war conti 

even by that now being constructed especially | 
essential characteristics as accessibilitv. of parts lor mia 
tenance and elimination of mechanical weakness in ce 


tails of construction must be worked out by experi 


In considering any model the possibilities of per 
into a desirable machine 
Mechanical imperfections can be eliminated 


ence. 

fecting the design must be given the 
greatest weight. 
Caterpillar-mount development. is 
first, and second 
a combination wheel and track-laying type in which the 


now proceeding along twe 


lines the track-laying type found in tractors 


mount 





elevating gears does not change in direction during the 
recoil. This should keep the backlash of gearing in the 
same direction and reduce the jump. 

Bringing the center of rotation of the gun to the rear 
and the use of variable recoil also permits lowering the 
axis of the gun. This is advantageous in permitting 
lightness of construction and shortening the trail. 

Wide traverse has resulted from the use of the split 
trail at the expense of weight and simplicity of construc- 
tion. The split-trail 75-mm. matériel weighs about 700 
lb. more than the box-trail matériel. 
to the greater elevation 


This is due partly 
80 deg. compared with 40 deg. 
It is believed that the simpler, lighter and more rugged 
single-trail is by far the preferable design for the 75-mm. 

The provision for elevating pieces beyond that re- 
quired for maximum range is causing complication of de- 
sign and increased weights. The bottom carriage must 
be built out farther from the axle to permit clearance 
at high elevations. This is expensive in weight. 

The Westervelt Board report contemplates a gun and 
a howitzer mounted on’ the same carriage. 





This sim- 


ac : : . I 
plifies production and supply, but it complicates the 
design of the carriage. It is difficult to secure the same 
reactions in the carriage from both gun and howitzer. For ex- 


ample, the 4.7-in. gun matériel is heavier than it need be because 
the 155-mm. howitzer demands a heavier carriage. It appears pref- 
erable not to attempt the use of exactly the same carriage for 
both pieces, but merely to make them as nearly alike as_practi- 
cable. The ideal of the artilleryman is the reduction of the 
number of calibers minimum and the standardization of 
The desirability of such a program is apparent to the 


to a 
mounts, 











9 SeLr-PROPELLED CATERPILLAR (CHRISTIE) FoR 155-mm. Gt 
Mopevt or 1918 
may be operated on wheels on food roads, or on tracks whe re ! t > 


bad. 
Both types are self-propelled and have similar gun characteristic 
Weights are about the same and speeds are similar. 


conditions are 


Because of the 
promise of both types, light and heavy-gun pilot matériels « » 
both are being built. The 75-mm. gun and 105-mm. howitzer ma- 
tériels are being designed and built by the Holt Caterpillar Com- 


pany and by the Front-Drive Motor Company. Good compara 
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tive tests of the two principles of construction should be obtained however, the big problem is to develop a satisfactory sighting and 
from these pilots fire-control system 
Some 155-mm. gun caterpillar mounts designed by Mr. Christie For coast-det 
of the Front-Drive Motor Company 


ense work the 16-in 
service test 


50-caliber gun and t} | liber 
are nearing completion for a If-in. howitzer 
SIX caterpillar mounts for the same gun mad 


j 


ire now standard. Only one disappearing carriage 
ac- for the gun is being built Both guns and howitzers will be mounted 

cording to a Holt design are now in the hands of the service No on barbette carriages eapabl 65 deg. ele tol Hvdropneu 

decision should be drawn, however, Irom a Comparative test ol matic recupernatol permit this use of mere ed el thoy The 

these iwo current models, as the Holt Company is now designing 

ind constructing an improved mount. For the 4.7 


in. gun and 


155-mm. howitzer the Holt eloped at this 


tv pe only I> being dey 
time 




















| 
| 
Phe specifications of the Westervelt Board report for range of 
the heavy howitzer and gun for caterpillar mounts are very severe 
The howitzer required is about the same length in calibers as the 
155-mm. gun used during the war, while the gun is the same as for 
railway mounts. While it is possible to handle such guns in the 
ield on self-propelled or trailer caterpillar mounts, yet it appears 
probable that the service prefers greater mobility and ease of getting 
nto firing position at the expense ol range No decision ha 
wen reached in the characteristics of these pieces 
he ideal traverse ~ expressed by the Westervelt Board re port 
16O0 deg Chis is being secured only in anti-aireraft mounts 
vhich the gun is pivoted on a pedestal. Mechanism wall be pre 
led in eaterpillar mounts to traverse the whole mount by hand 
ower. Of course this is a compromise, but the best practicable 
t this time Mounting guns on a pivot like that in the ith 
raft mount requires increased height of trunmiot cd tne 
t desirable features 
INrantry Howrrzers 
In t mpanving howitzer al mpt eng 
rf miece Which ean be used either | t-fi1 
howitzer t ing the ay 
I (, the 1.S-in 1 2.24-in. calib ! 
| er suitable for i-tank g 
itzer projectl | rT é 
Y he difference 1 ‘ G \J MI 
t designs for bot! | ; 
0 ‘ p into } yf) I 
\ \ I wwp Coast-Dert Wo For ¢ def . 
téric] the development v- 40 deg reg ' 
u | l v ( ( i Phe s ! 
t) } 2 
~ —s =a 0) i vitzel w under | 
| typ ( ge can be « ped S 
YO) liber gu bu ( nas has t ™ it 
rtaking of tl vol Studies have { 
ed sufficiently to war efinite statement 
to whether it is practi t ount guns of larger ¢ 
her than 14-in. on railw mou 
The preset end is toward more p ul « 
( sencoast delenst some gain in power mii be o 
tained by increasing the length and muzzle velocity, | 
the logical step is an 


increase in caliber. If 
we construction of 
armed with guns 


cf HOU 
is to be exercised in tl fortifications 
they should he which ire at 


iT Past tTwe 
head of naval armament in devel 


\ large problem be the deve lopme nt ol 
itériel for heavy coast guns 


cer ides opment 


fire-control 


Range-finding and ob 
serving instruments set up in the neighborhood of thx 
hatte ry are insufficient. (Guns are now capabl of res 

INFANTRY HowrrzerR, Mor ‘ 4) ing targets which are below the horizon to ow 

fire-control stations. 

heing developed, 3-in. and 4.7-in. The air, where the 
pable of being leveled on the caterpillar base. The sighting are 
stem permits the application of azimuth and elevation correc- 
ms and superelevation without disturbing the pointing « 
ight. Compressed air will be 





1) 





cl 


present 
Pilns Are 


into the 


| 
pub 


The observer is forced 

mounts will difficulties of leveling and orienting instruments 
An observation instrument leveled and oriented 
by gyroscopes 1s nearing completion 


tremendous. 


It is rather compl x and 
f the ho hopes can be given as to its ultimate utility. In the deve lop- 
used for loading. In the heavier ment of accessory instruments good progress is being mad 
yun a muzzle brake will be developed in order to lessen the load 
on the recuperator. With other guns almost 85 per cent of the 


ecoil energy has been absorbed in a muzzle brake, but only about 
half that effic iency is expected in this case 


This rapid general survey indicates the enormous extent of the 
field in which artillery development work is required. It is im 
possible in a limited paper to indicate the depth of the program 
For anti-aircraft work, 


by touching upon the numerous problems which the research engi- 
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neer must solve in the laboratory. Needless to say, years of in- of putting types of matériel into production before the design has 
tensive work are required As the stock of artillery matériel on been carefully tested at the proving ground and in the field can 
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Mount, Mover or 1920 


Fig. 13 14-1n. RaILway 


hand is sufficient for any present needs, time should be available realize the enormqus saving to the Government of fully develop- 
to perfect matériel and thoroughly test it before production should _ ing artillery matériel on a small scale before equipment of armies 1s 


Only an engineer familiar with the cost in the past required. 


be required. 


aha 


Cylindrical Grinding in 1920 
Factor Which Determine Wheel-Wearing Action—-Laws Relating to Draw-In and Traversed Cuts 


Production Costs 


~~ 


By W. H. CHAPMAN WORCESTE] MIASS 


olved in cylindrica 
erinding I I ri Ing ( ! ! or ay 
1 tr er l I v of the effect W hie ng | 
ize of wheel, worl wed 
| g¢ values for w r for differ 
gt vith pre I rf 
I e e | t | wear « i! 
tel] y , ‘ 1 i4 
the « y In t t 
( ‘ erefor the if d es ft “ 
itl ! ( rou te L by \ 
IT f) ‘ Lyle {rl ( ( ] ( () 
\ 
N ] hye ection of wheel lw ( ( Whe 
gre oe Phe grain pat! ! { ! ( . : 
nm ( indicates the s] | . ; 
grain pat re shown as straight lines tangent to the feed ei se — 
Actually these paths are not straight lines but ar epicyeloidal nag = ve a posswonas to the wheei speed, o1 , 
curves However, within the limits of probable dimensior . : . 
Which are actually involved in any cylindrical grinding opera- 
n, a graphical layout of the grain paths on a large si 
ay ; in 0.0010 in.) will show that these curves are so 
irly straight lines that the error is negligible The mathe- R 


natical relations are greatly simplified by this assumption. By 
etual trial it was found that there was seldom over 2 per cent 


difference in the values of maximum chip di pth obtained by thi 
use of the actual and the assumed forms of grain path 
WHEEL-WEARING ACTION 
The three factors to be considered as dete rmining wheel-wearing 


ion are (1) the frequency with which the grain is applied, (2 





ne average grain depth of cut as indicated by the chip dimensio 


nd (3) the kinetic energy of the grain due to 1ts mass and velocity : af . 
In his complete paper, the author here discusses the three factors o ‘ 170 3 r 
entioned and derives the formulas given below for grain dept! ; . {0 i 
f cut and for wheel wear, using the following notati mn Meitinsse Senmadinn ( ‘ 
\ r.p.m. of wheel 
suriace speed of wheel, ft. per min Wheel wear is inversely proportional to surplus kinetic en, oy 
work speed in ft. per min. of the cutting particles, or proportional to 1 (J Tl 
Wheel radius in inches, term wu is usually negligible as compared with V and it 1 
work radius, inches therefore be assumed that | 1/(I 
depth of cut, inches on work radius From these relations, a, b and index of wheel-we g 
interval between grains, inches WHW’,) due to grinding (where the wheel ! 
radius of feed circle r f, inehe EXPLresss 
maximum depth of chip, inches _ 2 
juency of application depends upon the revolutions Der ro } " \ 
of the wheel. Work done is measured by the dimensi: . 
chip removed by each grain and the total number ef chin =v: . ? 
d. Kinetie energy is proportional to the mass and squar 
velocity of the cutting particles | e GRINDING Fe DD Ix ¢ 
; 12) 
lencey of application of the grain \ = and volume From this expression we may derive ( 
; _—- evlindrical grinding, operative thin the usual nd 
wheel wear ae < 2rh. Therefore wheel wear is direct] mensions. For straight-in (draw-in) cuts a free-cutting wheel will 
2rkR 


wear according to the effect of wheel-w. aring action as foll 
portional to 12V-: or dropping the constant, is directly pro- 
tional to | 

Che 


Wheel-wearing action increases directly as 
: 1 Grain interval (grain size—inve rsely as grade 
formula for grain depth of cut, as derived in the complete 2 Work speed (surface) 


per simplified by the omission of inconsequential terms, is 3 Square root of diametral cut (feed). 


} 


‘ > Wheel-wearing action increases directly as the following are de- 
; MU ef , ‘ 
G > WN — (approximately). creased: 
J r : ? ; 
l Square ol wheel speed (surtace) 
Norton Co. 2 Square root of work radius. 


AMERICAN Socrety OF MECHANICAL ENGINEERS. All ‘See Selection of Grinding Wheels for the 
are subject to revision. 


Abstract of a paper presented at the Annual Meeting, New York, Decem- 
ver 1920, of THe Foundry, Grits and Grinds, 
papers Jan., 1915, The Norton Company, Worcester, Mass 


173 








174 MECHANICAL ENGINEERING VoL. 43, No. 3 


A soft wheel is more susceptible to wheel-wearing action than a 
hard wheel and will more nearly follow the theoretical conditions. 
It is therefore more free-cutting and will cut more nearly the full 
chip than a hard wheel. There is consequently a gain in pro- 
duction as wheels of softer grades are used, all other conditions 
remaining constant, up to the point where the chips are geometri- 
cally perfect for a given condition of speeds and dimensions. It is 
clear from this standpoint that the softest possible wheel should be 
used. High wheel speeds up to the safe limit are of course neces- 
sary if the soft wheels are to perform in a satisfactory manner. 

To show the practical application of Formula [2] for wheel- 
wearing action (Index of Wheel Wear), Table 1 is given. 

In column 1 of the table are the work speeds provided on a recent 
grinding machine, given in order so that actual values can be experi- 
mentally obtained to check with the theoretical. In the sueceeding 
columns are two series of values as follows: 

1 Following the term “Production” are approximate values for 
cubic inches of metal removed per minute for a wheel 1 in 
wide. These were calculated by the formula, Production 
nominal work diameter X 7 X r.p.m. X depth of cut (assumed 
to be 0.0005 in.), which gives values slightly less than the true 
values. 

2 Following the terms “Wheel Wear’ are values of the actual 
wheel wear obtained by multiplying the Index of Wheel Wear, 
calculated by Formula [2], by a constant derived by experi- 
ment. This constant is for convenience expressed in the form 
SOO &K 10+. 

Sample Calculation. In Formula {2] assume: 

u = 53r.p.m. = 13.9 ft. per min. 

r = 1/5 in. (work diameter 1 in.) 

f 0.0005 in. 

V = 6000 ft. per min. 

ph = 0.05 

R = 9.0 in. (wheel radius) 
Substituting, 


0.05 & 13.9. /0.001 


36,000,000 0.5 
0.0000000196 «* 0.047 = 9212 * 10 


Wi, 


Multiplying by constant given above (1800 x 104), 
WW, = 0.0166 cu. in. per min. for wheel 1 in. wide. 
The corresponding “Production” in Table 1 is 0.0835 cu. in. 

It will be seen that the wheel-wear values increase rapidly as 
work speed increases. The value 0.0166 for work of 1 in. diameter 
at 53 r.p.m. becomes 0.1040 for work of 4 in. diameter at 167 r.p.m. 
The same wheel cannot be properly used for both cases, as one 
sufficiently soft to cut freely in the first case would wear so fast as to 
be nearly useless in the second case. However, where wheel-wear 
values are nearly the same we may expect the same wheel to act 
properly. For instance, a wheel suitable for 1l-in. work at 138 
r.p.m. wears at the rate of 0.0433 cu. in. per min.; and one suitable 
for 4-in. work at 72.5 r.p.m. wears at the rate of 0.0450 cu. in. per 
min. In all probability one wheel would serve for both. 

SELECTION OF WHEELS FoR Draw-In Cuts 

From Table 1, and by experimental tests with various wheels, 

certain ranges of wheel-wear values may be found which correspond 


TABLE | COMPARISON BETWEEN WHEEL WEAR AND QUANTITY 
OF METAL REMOVED AT DIFFERENT WORK SPEEDS 


Work Speed Work Diameters 
in r.p.m 1 in 2 in 3 in 4 in 
53 Production 0.0835 0.1670 0.2500 0.3340 
Wheel Wear 0.0166 0.0236 0.0290 0.0334 
72.5 Production 0.1140 0.2280 0.3420 0.4560 
Wheel Wear 0.0226 0.0319 0.0490 0.0450 
87 Production 0.1370 0.2740 0.4110 0.5480 
Wheel Wear 0.0273 0.0387 0.0475 0.0546 
101 Production 0.1586 0.3172 0.4758 0.6344 
Wheel Wear 0.0316 0.0448 0.0540 0.0635 
138 Production 0.2160 0.4320 0.6480 0.8640 
Wheel Wear 0.0433 0.0612 0.0645 0.0865 
167 Production 0.2620 0.5240 0.7860 1.0480 
Wheel Wear 0.0522 0.0740 0.0910 0.1040 


Wheel diameter 18 in.; surface speed, 6000 ft. per min.; diametral feed per work 
revolution (automatic feed), 0.001 in.; grain of wheel, 6646 Alundum; material, 
mild machinery steel 
to definite grades of wheels of suitable grain size and abrasive for 
the material to be ground. Once this is done, the selection of 
prc per wheels is no longer a question of guesswork, as wheel-wear 


indices may be computed for any set of conditions and the proper 
wheel selected. The question of the variation in wheels has been 
reduced to a point where it no longer can be a very large factor 
and we may always change our speeds or feeds to correct the action 
in the proper direction if we understand the laws which have been 
previously pointed out. As an example of the possibilities of wheel 
selection, it has been found that for a certain machine the following 
wheels (Norton system of grade) are suitable for straight-in cuts on 
mild steel: 


Wheel Wheel-Wear Values, 
Designation Table 1 
36 or 46 J O150 to 0250 
36 or 46 K 0250 to 0350 
36 or 46 L 0350 to .0450 
36 or 46 M 0450 and higher 


for values from 
for values from 
for values from 
for values of 


Use no wheels harder than M. For hard materials us a grade 
softer and No. 60 grain. These values are for straight-in cuts only 

Influence of Feed. As an example of the effect of doubling the 
feed, let us assume the eonditions as above, except that the feed 
is increased to 0.001 in. (on radius 


aan mu 2f 0.05 * 13.9 0.002 
WwW, | > : 
1240 & 10 
Wheel wear ISOO & 10' & 1240 * 10 


36,000 OOO 0.5 


0.0224 cu. in. -per 
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Fic. 2. Speep RELATIONS BETWEEN WorK AND WHEE! 
min. per inch of wheel face Production ts approxim itely doubled 
and 

0.0224 0.0166 


Wheel-wear increase — x 100 
0.0166 


30 1 r cent 

This indicates how advantageously an increase of feed operates 
to obtain increased production up to the limit of grain penetra- 
tion). If we had doubled work speed we would simply have 
doubled both production and wheel wear. 


TRAVERSED CuTs 


The most important development in recent grinding machines is 
the recognition and utilization of the fact that overall operating 
efficiency for traversed cylindrical work increases as traverse spec 
are increased, (This assumes that for a given traverse speed, widt! 
of wheel and revolution of work are so related as to cause the cutting 
face to just cover the lead of the work.) 

teferring to Fig. 2, let 


W = width of wheel face 

L length of projected are of rotation of work 
M actual length of path of traversed cut 

B = actual width of path of traversed cut 

B = traverse angle 


Then B = W sin B; M = L/sin B; areas W & L and B X M ar 
equal. Wheel width of cut is proportional to W for straight-in 
cut, but reduced to B for traversed cut. 
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It is to be noted that relative work speed has been increased 
over actual work speed in the inverse proportion of the sine of the 
traverse angle. This relative increase does not appear in the pro- 
jected (end view) relations As these alone affect individual grain 
depth of cut, we have gained in relative work speed to get over the 
longer path M so as to cover the same area in the same time on a 
narrower width, B, without ingreasing grain depth of cut 

Now if the wheel rotates, each grain cuts across the work at an 
angle @, resulting from speed relations shown by Fig. 2 (vector 
diagram for rotating wheel). Then the individual grain paths are 
at a much steeper angle than the wheel path to the axis of work 
rotation, but we have gained in relative wheel speed without in- 
creasing individual grain depth of cut. Our wheel width of cut is 
also reduced by a slight amount proportional to sin 6, which is of 
course much less than the reduction before the wheel was rotated 
The net result is a reduction in wheel stress proportional to sin 6 
and an increase in work speed proportional to sin B, without in- 
crease in grain depth of cut 

The “head resistance’ against the wheel as a whole is reduced by 
the sin 6 factor, while wheel width of cut is reduced by sin 6. These 


both directly affeet wheel wear. kor traversed-feed conditions our 
grain depth of cut remains the same as in straight-in feeds, but 


wheel wear is reduced in the proportion of sin B & sin 6 
If ts traverse speed, | wheel speed, work speed, then 


rs = (Geta age te Kia) vm) 


In practh al cases the second term will be so nearly 1 that it may 
be neglected. It is evident that 7 affects the quantity appreciably 
only when u is kept relatively low. This indicates that a wide 
wheel should be used to get the effect of reduced wear for a given 
production, traversing as rapidly as possible. The above formula 
assumes no overlapping of the cut. 

Now by making assumptions and neglecting values whose effect 
is so small as to make no appreciable difference for purposes of 
comparison, we reduce the expressions for WW) exactly as we did 
in the case of straight-in feeds and obtain 


Index of wheel wear WW . ( : ) ‘) (4 
| VT? + \ 


Laws OF GRINDING FoR TRAVERSED CUTS 


rom this it is evident that for traversed work 
a Wheel wear increases directly with the work speed 
b Wheel wear decreases directly as the decrease in the quantits 
which we term “traverse factor,”’ which is work speed divided 
by the square root of the sum of t 


i¢ squares of traverse and 
work speeds 


Wheel wear decreases directly as square of wheel speed iner 
Wheel wear decreases directly fis the square root of the work 


radius increases 


Ses 


¢€ Wheel wear increases directly as the square root of the feed in- 
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The value in our expression for index of wheel wear 


our traverse factor Where T is large with respect to u this 
factor will be appreciably less than unitv. but as uw increases the 
reduction in wheel-wearing action is less pronounced. 
Table 2 fives values of the traverse tactor tor a certain mac hine 
ving the work speeds previously given for draw-in cuts, and the 
llowing table (traverse speeds 10.02, 14.00, 17.00, 19.70, 26.90 
and 32.60 ft. per min. The table shows combinations 


giving leads from 2.3 IN. upward, As the machine was design d for 
vheel] 9 
wheel 2 


speeds 


in. wide, combinations of speeds giving lesser leads of 
work are not given. 

If we now multiply each of the traverse factors in Table 2 by the 
wheel-we ar value for the corresponding work speed and work 
diameter as shown in Table 1 (draw-in cuts), we will have a table 
ol wheel-wear values for traversed cuts. These pre xlucts are given 
in Table >. 

sy assigning certain wheels to specified ranges of wheel-wearing 
action, we may select the proper wheel through the use of Table 
3 in the same way that we did from Table 1. Actually in the ease 
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of Table 3 the wheels used would be somewhat softer for the same 
index figure because the actual depth of cut does not follow the 


indicated depth (as shown by the feeding mechanism) as closely 


for traversed work as for draw-in work, and therefore the actual 
cut is not so deep This means. of course, that the “spring away 
action of the work is more pronounced for traversed than for draw-in 
work. Careful use of steady rests is therefore very essential. 


rABLI rFRAVERSE FACTOR 
Traverse Work Lea Work Diameter 

ft per I in in sin 4 in 
10 ¢ s R10 } 950 } 9 0 ORS 
14.0) s 0 ) RY ) O46 () DOR 
14. { RO) } O48 ) OGOR 0.976 
") . 0 ) 850 ) 92 0.955 

~ ) ) 0.910 0.9 0.9/4 

- ; ) 80 0.93 0.9 0.98 

lv ) 4; 4 0 ®& } 9 0). 944 
19 ) « 69 ) RRA } 0 6 
lv ( 1é 0.980 
3 } » Mt) { ; ) 1) DVRO 

6 90 F 464 oO 8 0.900 
6 90 « 5 ) ‘ re , 9 0.94 
6 90 4 ¢ 646 N¢ 0.9 0.958 
f ”) 0.89 ( ) 0.974 
6 90 « OR 0. oF ) OR 

} i ) ¢ { , 1). 

r ) ) ) Re 0.919 

P $4 a0) » 9OR 0.94 

‘ a R54 0 9 0.960 

‘ “ ® . 14 » 94 0.V 

¢ ~ f { Vk 
Che following wheels are found to be satisfactory for our ma- 
chine for traversed cuts on mild steel under the assumed condi- 


W heel Wheel-We il \ ilues 
Designation Table 3 


36 or 46 | for values up to 02500 


36 or 46 J for values from 02500 to 04000 
36 or 46 K for values from 04000 to 05000 
36 or 46 ] for values from 05000 to 06000 
36 or 46 M for values from 06000 


Use No. 60 grain for hard material and a grade softer; but use no 
wheel softer than I 

Important Note, These statements of wheel assignment ar 
based upon assumptions of the best machine conditions and most 
careful operation to prevent any abuse of the wheel. Field practice 
will usually show harder wheels in use due to conditions which abuse 


the wheel I:fficiency is sacrificed where such is the case 


PropucTion Costs 


If wheel wear were the most important element « 


f production 
cost, grinding efficiency might be considered on this basis without 
leading to the fallacy which exists today As a matter of fact, 


TABLE 3 WHEEL-WEAR VALUI FOR TRAVERSED CUT 


rraverse Work Lead Work Diameter 
it. per mi rpon i! i in sn si 
0 0.0 40 0. 07820 ( 3780 
+ 00 0 0 0.02080 0 40 0.0 0 
14.00 0 O1820 0.02450 0.0 ( $490 
l in +8 0.01050 0.02005 0.0268 So. 3 RS 
] om 8 0.01650 0.02900 0 ) 4370 
| om R 3 0.027190 0 046270 0 O4¢ { $390 
19 4 4 0.00955 0.01930 ( pe ) 414 
19 { ) 60 0 O28270 0 O46 ) 4 ) 
) ~ 0. 02060 0 04540 0.04 ) 0 ) 
) 0.0 10) 0.0418 ( 524 0 0 
6 9 ) 0. oo7¢€ 0.0169 0 } 0 100 
) 44 0.01290 0.02600 ( 3 0 +240 
) . f 0 60 0 O44320 { 44 ) 0.0 ; 
3 ( ) 0 0.03980 0.0512 0.0 ~ 
) - 0.03470 0.05130 0. OF ) 0.08 > 
f 0.00660 0O.O154 oO 0 0 RS 
f 5 ; 0) 1 40) ) OoJ4 ) ) ) mi} 0 , ) 
8 4.4 0.01580 0.03150 ) 0431 ( 60 
+ 8 0.02000 0.03820 » O5000 0.06100 
Si ~ 0.0 ) 0.0 a0) 0 Si ) 
2 3 0.04 ) 0 06940 0 ORS8O0 0) ) 


the wheel cost is almost negligible compared with the other COSTS, 


and wheel sf lection should be based upon the production capnacitv 


ff the wheel under the given set of grinding conditions, allowing 
the wheel wear to be as high as is necessary to get a free action 
without excessive wear (which would cause difficulty in sizing work 
and the need for Irequent dressing) The all-important factor 
is the rate at which the wheel may be made to cut and still not get 
out of truth. This affects the grinding time, any reduction of 
which is of vastly more importance than an increase of wheel wear 
which may result from such a reduction. 
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In good practice the volume of wheel wear is approximately a 
tenth of the material removed (mild steel) during roughing opera- 
tions. A conservative estimate of the cost of operating a modern 
cylindrical grinding machine (exclusive of wheel cost) is, say, five 
cents per minute, including labor at day-rate wages.' The useful 
content of the wheel may be assumed to be such that the wheel is 
actually worth seven cents per cubie inch. If production could be 
increased to 2 cu. in. per min. where previously we obtained 1'/2 cu 
in. and wheel wear jumped from 0.15 cu. in., say, to 0.25 cu. in. per 
min., our first cost would be: (0.05 + 0.15 & 0.07) + 1.5 
$0.0404 or 4.04 cents per cu. in. removed. In the second ease, 
0.05 + 0.25 & 0.07) + 2 90.0538, or 3.58 cents per cu. in. re- 
moved. 

Now the overall production efficiency of the machine based upon 
all costs involved is indicated by production-cost factors pro- 
portional to the earning rate of the machine. In the first case this 

, L.5 
factor would be: (production) + (cost ——_—_—_—__-____. = 24.8 
0.05 + 0.15 X 0.07 
2.0 
In the second case - 





, 29.0. 
0.05 + 0.25 & 0.07 

{t evidently will pay to wear the wheel more in order to obtain 
the high rrate as the overall gain in the foregoing 1S about 19 per 
cent. The above assumed values are reasonable and the figures 
given might be considered as typical. Table 4 gives these pro- 
duction-cost factors, or relative earning rates based upon these costs 
and the grinding conditions previously assumed in Tables 1, 2 and 
3, the variations being due to traverse and work-speed relations only, 
but with proper choice of wheels in each case. Then, for the 
machine which we have used as an illustration it is evident that for 
work of a certain size and a wheel of a certain width there is one 
speed combination which will utilize the machine to the greatest 
profit. If we are able to use wheels of the width needed to cover 
the lead under the best speed-relation conditions, we will obtain the 
best earning rate of which the machine is capable. If wide wheels 
are not available, we still have speed-relation conditions which will 
give very nearly as high a rate for the narrower wheels. 

In Table 4 the production-cost factors are given for 1-in. and 
1-in. diameters of work only. The factors may also be expressed as 
earnings per unit of time, or the relative amounts the machine 
would earn in equal lengths of time under the various conditions 
as given. 

Note that, due to high traverse, a 2.3-in. wheel which earns 
$3.68 in a certain length of time when grinding 1-'n. work at low 
traverse and work speeds, will earn $10.62 in the same length of 
time when using the high speeds. If the widest wheel (7.35-in. 
face) be used the machine will earn $11.70 in the same length of 
time. The grade of wheel is suitable in each case according to the 


TABLE 4 PRODUCTION-COST FACTORS 


Table Speed, Work Lead, Diameter of Work 
ft. per min, r.p.m, in 1 in + in 
10.02 53 2.3 3.68 13.45 
14.00 53 eS 5.16 18.80 
14.00 2.3 4.95 17.85 
j 00 53 3.8 6.00 71.00 
17.00 » 5 2.8 6.00 1.80 
17.00 s : 5.85 >? OO 
19.70 3 4.4 6.40 3.70 
19.70 72.5 3.2 6.80 3.50 
19.70 87 r BY 6.84 23.45 
19.70 101 » 6.75 23.30 
6 90 53 5.9 9.05 29 80 
26.90 72.5 4.4 9 34 29.85 
6.90 87 3.6 9.00 29.00 
26.90 101 3.1 9.03 29.10 
26.90 138 2.3 9.00 29.15 
32.60 53 yf 11.70 35.70 
32.60 72.5 ee 11.30 34.60 
32.60 87 4.4 11.00 33.60 
32.60 101 3.8 10.90 33.40 
32.60 138 2.8 10.80 33.30 
32.60 167 2.3 10.62 32.90 


speed changes. This clearly shows that high traverse speeds cause 
a corresponding increase in earnings in spite of the necessary in- 
crease in work speed. 

Considering the cost of wheels 7.35 in. wide as compared to 
wheels 2.3 in. wide, and the relative power required to drive the 
two wheels, it is very evident that the use of a harder wheel 2.3 in. 


1 The figure of 5 cents a minute as time cost of operation is based upon 
labor at 75 cents an hour and an hourly burden of $2.25 an hour (power, 
investment, rent, heat, light, etc.). 
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wide would offset the difference in wearing action without greatly 
reducing production and that the production of the 7.35-in. wheel 
is matched by the production of the 2.3-in. wheel using highest 
traverse and highest work speed. 

The most striking conclusion from the above is the fact that in 
order to use a narrow wheel and get great production the high work 
speed does not cause excessive wheel wear due to the relief on the 
wheel brought about by the high traverse speed. This traverse 
speed is also necessary to allow the rapid exposure of fresh work 
surface to the cutting ce, making for a highly economical combina 
tion. 

The foregoing should demonstrate clearly what this new de- 
velopment in the science of grinding may mean to the art as 
practiced throughout our production shops. 

Actual grinding tests upon a machine having the high-traverse 
feature, and making use of the speeds shown in the table, have 


conclusively proven the deductions indicated by the mathematical 


calculations On mild machine steel (0.15 per cent carbon) over 
diameters ranging from in. to 4 in., production rates as high 
as 2.00 cu. in. per min. have been easily attained, grinding to limits 
of 0.0010 in., removing 0.060 in. from the diameter over lengths of 
from 36 to 72 in 

When machine conditions, truth and balance of wheel, and 


proper use of steady rests and grinding compound are intelligently 
and skilfully handled, wheels of 36 and 46 grain size, and grades | 
to L (Norton system of grading) have been used in these roughing 
operations. Especially where the feeding is carefully regulated so as 
never to crowd the radial depth of cut to more than the possible 
depth of grain penetration (say, not to exceed 0.0015 in. on the 
diameter) per traverse, it has been found that the wheel face re- 
mained sufficiently true to leave a commercial finish of fair degree 
absolutely free from chatter marks, feed lines or any other im- 
perfections of real or imaginary consequence. 

Owing to the fact that in the above the highest work and traverse 
speeds were used in every case, the grade (hardness) of wheel was 
increased as the diameter of the work increased. This is in accord- 
ance with our formula for index of wheel wear. Instead of con- 
sidering the work speed and work radius independently, they were 
in this case tied together by the fact that a constant work r.p.m 
was used. The expression for this is as follows: 


2arrN 
Work speed u . [a1 
where r = work radius (inches) and V r.p.m. Substituting [5 
in [4], 
0.275 N? 
Www, = — u — - v2 . 
V2 \WV7? + 0.275r2A 


Now if V, N, T and r are made constant, WW) must vary as 
the value r appears in the formula, the greatest effect being the 
Vr factor and we would expect therefore to use harder wh 
increases. 

CONCLUSIONS 


The conclusions to be drawn from the foregoing are definite 
and indicate positively how to arrive at the solution of precision 
grinding problems, provided one has an intelligent knowledge of 
abrasive wheels and the usual materials ground. 

Greatest grinding efficiency is obtained by the use of the softest 
wheels suited to the nature of the material ground. This efficiency 
is dependent upon the control of the dimension and speed relations 
between the wheel and the work so that the individual chip may 
have the minimum depth for a given volume determined by the 
maximum allowable radial depth of cut. This means long are of 
contact, low work speeds and maximum feeds. With these condi- 
tions established, increase of traverse speed increases production 
without increase of wheel-wearing action. Machine conditions must 
be such as to maintain as accurately as it is reasonably possible 
the speed and dimensional relations of the wheel and the work. 

There is an enormous field for the industrial engineer in obtain- 
ing better production at less cost in grinding operations. There is 
a definite science involved, there is no mystery about it. The 
proper appreciation of the laws of grinding by machine designers 
and operators is rapidly increasing and we may expect a constant 
improvement in the art as a consequence. 
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Cloths for Mechanical Uses 


The Specific Mechanical Purposes for Which Cloths Are Used and an Enumeration of Their Appli- 
cations in the Most Important Industries 


By J 
“hanieal uses are made fro 
1 fibers, cotton predomina 


AMES W. COX 


ry) porene tically all 


ting, with wool 


silk and liner following in about the order named 


Occasionally other fibers are used in cloth for special purposes 


Cloth is used for n 
or as a substitute for 
hide, sheet metal, 
cipal consideration fe 
ilso it has been found 
in a better manner t 
i large factor in its ad 


These cloths can be 


wire or 
r substituth 
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leather, metal 
wire screen. Cost 
in many instances tl 
original substances 
option 


pecihec 


industrial groups. It is impossible in one 
specific use of mechanical cloths The following 
ever, roughly covers their most common us¢ 
Absorpt In} 
Ape ( 1 Ir t 
Bac i Jacket 
Bagging Distr it Laminated 1 
Belt Dry Leaders (machine 
Binder Facit Linings 
Buffers Fabric ba Marking 
Bumpers Filter Moiste: 
Cabling Flame protectors Packing 
Carriers Former Paddings 
(leaners Gaskets Partitioning 
nvevors Gri Patches (repair 
(Covers Hose Polishing 


banding, m 
is usually the prin- 
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ta fabrie did the 


uses and to differer 


echanical purposes where it only will function 


r raw- 
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tal cloth, 


bove material 


work 


flexibility being 


paper to give every 


tabulation, how 


steam 
straps 
Tapes 
Tracing 
\Tubing 


W ashers 
Webbing 
Wicks 

Windings 


JR 


Practically every industry uses cloth mechanically in some way, 


those listed below being the largest and perhaps the most promi- 


nent consumers 


\ir ilt Convevor 
(Army Electrical 
Automobile Engraving 
Raking Farm mach 
Beverage Flour 
indy Gas manuf; 
nning Household 
hemical Laundry m 
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ed for this purpose 


orb gases of vark 


n purposes is generally known as “‘brattice cloth.” 


Mining 
Musical instruments 
Office machinery 


ers Oil 
Packing (mechanical 
wcture Paint 
machinery Paper 
ichinery Powder 
Speciric Uses 


Printing 
Pumping 
tailroads 
Rubber 
Shipbuilding 
Shoe machines 


Textile 


Coarse plain-woven jute and cotton cloth are 


In either case the material is impregnated 
emically so that when put in a machine, room or mine it will 


tus kinds, moisture, ete. 


Cloth for absorp- 
Jute was 


most universally used until the price mounted; now low grades 


cotton and cotton waste are used to a large extent as 


tute. 
Be lting 


a sub- 


Woven belts are made for practically every purpose 


leather belt is used for, including conveyors and machine aprons. 
ven belting is being used plain, or impregnated with various 


stances such as tar, rubber and materials of this type. 


It has 


advantages of being more nearly heat-, gas-, moisture- and 


iter-proof and is u 


oOo: camel’s hair. 


brie made like a webbing and resembling before treatment 


avy, thick, narrow 


sually cheaper. 


Belts of this type are made 
vholly of cotton, or if excessive strength is required the warp 


In general they are a two- to eight-ply plain 


duck. 


Belts of canvas or light duck in two-ply and up are also made 
y stitching the length of the belt every half-inch or so apart. 


| 
woven fabric. 
Bindings and Chec 
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Filt The filtering y ( liquids 
is considered under this head, the sifting « ids being taken 
Ip under ‘“‘Sieves In sor s when the filtrati i low 
ind the pressure great the pr is Known as “‘pressing, but 
the action is identically the same, taking out substances that are 
not desired. 

In the manufacture of some commercial gases a fine plain- 


woven linen, cotton or woolen cloth is used to take out solid parti- 
line 
a detrimental chemical action would take 
Medium asbestos and cotton 


yecuion 


cles ol matte! asbestos 
cloth is 
place on cotton, flax, or 
cloths are used 
In a few types of air-filtration installations a coarse cotton sheeting 


which are occasionally present. 
also used when 
wool. 
as smoke screens where cinders are an ol 
is used to take out the heaviest dust particles as the air enters 


As strainers on the ends of 


flumes in power-house work coarse 
used. They are 
called ‘flume bags’’ and are used secondarily to wire mesh which 
Cotton 
strainer cloths are used sometimes in the pipes leading to water 
filters. They are used in canning establishments for the straining 
of fruit and vegetable juices and somewhat in factories making 
soups, relishes, ete. In cider mills a heavier, more open, 
and thicker cotton cloth is used for the extraction of the apple 
juice. It is generally a two- to five-ply yarn, loosely woven fabric, 
resembling a tire fabric in many ways with the exception of the 
tightness of the weave 


open-mesh cotton or woolen cloths are usually 


prevents the large pieces of substances getting in the pipes. 


sauces, 


This type of cloth is also used in the 
preliminary straining of other fruit juices. 

The filtering of liquid chemicals is done by many kinds of woolen, 
cotton, linen and asbestos cloth. Some paint makers use a cotton 
filter cloth also in their manufacturing processes. 

In the oil industry cotton filter cloths are used extensively. 
Crude oil, kerosene, gasoline, benzine, naphtha, linseed oil, cotton- 
seed oil, in fact all kinds of oil, are generally filtered or ‘pressed’ 
in the making. The cloths range from thin sheeting to heavy 
duck or multiple-ply hair cloth. When the oil is quite fluid, cotton 
sheetings and twills are used, and as the viscosity increases th 
heaviness and thickness of the filtering cloth increase. So next, 
heavier, thick twills are used, more on the order of a denim, then 
light duck, army duck and finally the very thick and many-ply 
cloths where the liquid is forced through by great pressure. These 
fabrics are of cotton, horse and other hairs. For the heaviest 
work where they have tremendous strain and pressure, a camel’s 
hair three- or four-ply cloth is used. These latter types are called 
“press cloths.’ In general they are stretched between flanges 
in a pipe and the oil or liquid forced or “pressed”’ through them by 
great pressure, necessitating great strength. 

In the case of garbage or sewerage reduction the cloths used 
are of ply yarns, very open and plain weave. Asbestos cloth is 
used here to great advantage as it can be cleansed easily by sub- 
jecting to fire. 
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Laminated Cloth. 
is for polishing. 


One of the principal uses of laminated cloth 
Practically always cotton cloth is used, osna- 
burgs, sheetings and in some cases light duck. Woolen cloth is 
used in glass polishing to some extent. Laminated cotton-cloth 
buffers are built up to any desired thickness, stitched, die-cut 
in circular form and occasionally stitched again spirally. A 
center of metal or wood is inserted and the polishing wheel is 
ready for service. This type of polishing wheel is used for pol- 
ishing leathers, artificial leathers, woods, metals and various 
kinds of composition materials. It is sometimes used in hat 
cleaning. 

Laminated cotton sheeting impregnated with composition 
materials of various kinds has been used also in certain types of 
universal joints. In the textile industry laminated numbered 
cotton duck stitched, riveted, or both, is used to some extent on 
looms in the form of lug straps, check straps and pickers. Fine 
sheeting and light duck laminated and impregnated with com- 
position materials are used for the making of gears. The blank 
is built up and the gears are cut the same as if of iron, steel or 
rawhide. Laminated cotton sheeting alternated with a cheap, 
light woolen flannel is used at times for making pads on which 
great pressure is brought and where pressed felt would spread 
and cause an uneven surface. 

Laminated cloths are used for packing as noted under that 
heading. 

Packing. Cotton and asbestos cloths, plain and laminated, 
are used extensively for mechanical packing, in gaskets and in 
washers of various kinds. The cotton cloth is generally impreg- 
nated with composition materials of various kinds and cut in the 
desired shapes necessary. Asbestos cloth is used both plain and 
impregnated in the same manner as cotton cloth. It is used 
for the most part in places where there, is great heat. It has 
this advantage over cotton-cloth packing, but under a tensior 
the latter is generally better. Impregnated jute cloth is also 
used at times where a cheap packing is desired and no particular 
strain or heat is present. 

A large amount of cloth packing is consumed by prime movers 
of various kinds: steam engines and turbines; and gas, kerosene, 
gasoline, and various kinds of oil engines. It is used generally 
about any power plant. Pipe joints use impregnated cloth packing 
of all kinds and the consumption of the material in this way is 
very large. Light army duck and sometimes a light flat duck 
are used as the outside covering of asbestos and magnesia pipe 
coverings 

Pads. Under this heading a closely woven cotton sheeting 01 
ome times a light twill is used as the covering on inking pads 
in the printing and engraving industry, particularly on flat-press 
work. As heretofore described, occasionally a laminated pad 
made of cotton sheeting and woolen flannel is used on work where 
there is much pressure against the pad. 

lat ironing machines as used in laundries and homes have a 
woolen-flannel backing covered with a thick sheeting or light duck 
as a press pad. This same type of machine somewhat modified 
is used in tailoring establishments where pressing is done in large 
quantities. 

Polishing. Cloth is extensively used in polishing all kinds of 
surfaces. Cotton cloths of various types are laminated, sewed 
or riveted and then cut in disk form for polishing and buffing. 
They are used for polishing leather, wood, compositions and metals 
of various kinds, in the shoe industry and automatic shoe- 
polishing machines. The jewelry and electroplating trades use 
this type of polisher to some extent. In some instances cotton 
webbing is used when a heavy pressure has to be brought to bear. 

In the making of lenses and various articles of glass, polishing 
is done by heavily felted woolen cloths, which cover the polishing 
wheels. These cloths vary from a thin billiard cloth to a thick 
heavy melton. Woolen cloths are sometimes used in the finishing 
of hats. 

Pumping. Flexible cotton hose, plain or treated, is used very 
generally in pump connections for gases, air and liquids, especially 
in industries where a portable pump is necessary. The number 
of uses is legion and the following are fair examples of its very 
wide application : 
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a For gas work, in the handling of oxygen, nitrogen and most 
commercial gases 

6 For air use, in the portable vacuum-cleaning outfits on wagons 
and automobiles, on house, factory, and office cleaners, the 
connections on compressed-air drills of all kinds, connections 
on sand-blast cleaning outfits, and on outfits for pumping 
air to divers 

¢ For combination air and liquid pumps, in the connections for 
Various types of atomizers, spraying devices, ete 

d For liquids, in the connections on water pumps ol all kinds 
e.g., gasoline motors, fire engines, mine pumps, ete. On spray 
painting connections and pumps of that type 

e For liquids mixed with solids, in the connections for contractor 
pumps, dredge pumps, bilge and boat pumps of different 
kinds, filtration and sewerage pumps, ete 

The finest 

is known as silk bolting cloth and is a gauze-type fabric varying 


Steves. Cloths of various kinds are used as sieves 


from about 20 meshes to the inch up to 200 for the very finest 
This is made up to about forty inches in width and is used for 
sifting flour and any substance which has to be used in very fin 
powdered form as chalks paint bases, chemicals, ete. mieve 
cloths are made also of linen and cotton in various meshes and 
weights for not such fine work and where the silk cloth has not 
the required strength. The weave is practically always plain 
and the varns fine, 
Treated Cloth. 
belting, webbing and tape is used extensively as backing for different 
types of impregnated fabrics, cloth made of other fibers being 
rarely used. The treated fabrics may be divided in the general 


Cotton cloth in the form. of sheeting, duck 


. Insulating 


materials, impregnated laminated cloths, and semi-transparent 


classes of rubberized goods, oilcloths, artificial leathers 


sheeting. They can best be deseribed in this order 

Rubber-treated cloth is perhaps most used. Tires consume 
i large amount of sheeting and a special fabri Belting and 
webbing are used for conveyors, belts, and stray Sheeting and 
duck, plain and laminated, are used for packing gaskets and washers 
Sheeting and duck are used for printers’ blankets, bolster apron 
on machines for removing hair from hides, paper machines, ele 
tric separators and various other  purpos Pubular 
are used for hose, tubing and sleeve work 

Sheeting and duck made into oilcloth are used in various ways 
\s a conveyor apron on office duplicating machines, as apror 
on paper-mill machinery, as backing on the drums used o1 
tapestry carpet loom which prints its own filling, and as a cor 
veyor on one of the machines used in fur-hat making. Oileclot! 
as belting or as webbing Is used as a conveyor under certain cu 
cumstances where smooth surface is desired Its use in phot 
graphic-film manufacture and candy making are good examples 


of this. Oilcloth can in general be used to a great extent in place 
where a rubber-treated cloth is used 

Artificial leathers are a 
started to prove their practicability in industry. So far the 


more recent ae velopment ind have just 


use for mechanical purposes Is practically nil. 

Treated cloths for insulation are deseribed uncer the heading 
Klectrical, and laminated treated cloths are d-scussed under 
the headings Polishing and Laminated Cloth. 

Semi-transparent treated cloths are used for shaces, light filter- 
and in tracing cloth for mechanical drawings. The cloth used 
varies from a 4!/2-yd. cotton sheeting for shades down to a ver 
fine linen for tracing cloth. 

Wicks. Cotton webbing and in a few cases soft, thick fl 
duck are used on machinery for purposes of a wick to conve) 
various kinds of liquids to a certain point. Soft webbing is used 
in heater appliances for the conveyance of gasoline, kerosen 
and various oils to be burned. It is also used in moistening 
oiling, gumming and inking machines of various types for co1 
veying the liquid slowly to a certain point or surface. 


INDUSTRIAL GROUPS 


Aircraft. This heading is readily divided into three classes 
aeroplanes, balloons and dirigibles. On aeroplanes cloth is used 
in all ways common to the gasoline motor, as described under the 
heading Automobile. The wings use cloths of silk, linen or cotton 
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or 


combinations of these, and the fuselage is sometimes cotton- 


cloth-covered. Around the gas tank is often found a thick layer 


f rubber covered with cotton cloth to prevent incendiary bullets 
from igniting the gasoline. The straps used on the seats are often 
of cotton webbing in place of leather. The grip of the steering 
lever is often cloth-covered. Balloons use silk linen and cotton 


loth for the bags 


Dirigibles use the same type of cloths for thi 


iv> und body coverings 

Irmy Che cartridge carriers for automatic rifles and machine 
vuns are metal or a combination of cotton webbing and canva 
I} est tvpes of the latter are woven as a part double cloth 
eparated can ind part webbing. In this manner is wove 

one machine the belt in its entirety with pockets l flat spot 

desired, Other earriers are made by stitching two webs o1 
vo layers of canvas. The slings and strappings for almost al 
yuns are now cotton webbing in various widths and weights 
The straps on gun carriages, Wagons, tanks, tractors, ete., are 
racticalh ll cotton web. Silk cloth is used for powder bags 
It is generally a plain-weave, roughly made, silken fabrie of coarse 

rl pun of silk waste 

Lutomobhils The itomobile i> i very large wer of textile 


oduets for mechanical purposes. On the motor, treated-cottor 


isbestos-ciotl packing, gaskets ind Washers are used Phe 
belt is often either plain cotton webbing, treated webbing 
n endl elt le by cutting cotton cloth on the s, build- 
y up two to four lavers of same and then rubberizing n thi 
‘ ( helt de which | good wearing Qualiti 
est rapping ‘ en used ound the ¢ 1 
ti water-circulating syste whether pur ther 
{ rutotn | re mated cotton ~f 
\sbest { I Dene ised as a Ing r clut { \sbest 
ised rake linings, pial f f | f 
est ing Play thi tol uy 
r fi e cheapel | ( | ori r 
ed, rubber-treated Door S r 
‘ ” ing. } rubberized . P ’ i 
‘ 
‘? ‘a ( ( }) ¢ t! NK rl { | Ding 
‘ Iss1ol Cotto ( ing rou hit! 
int pin Cr t - Tlie ( t I 
‘ ! eve or { I wi re ( rings t 
ig t e road 
| the ete | ( mregnated or ¢ nm ¢ ! 
| ( tubing are { d the generat I 
‘ rivi COl distributor ( wire \ treated 
‘ ru 1vVé \ eC or ¢ cl l the Te uy 
l I ngs ( The ] ie 
! Cel | re ¢ ru Whee ( li ¢ 
( | ‘ i Ishilol a hitting aevice ( 
' { 
if ile tire consumes tremendous amount of cottor 
inn tire rie, cord ric, breaket 1 ¢ 
' vell ki nas to need no mention in thi pe 
patene rubberized cotton fabri nd tire-tre 
ised tly in Kurope re usual] cotton- ! King 
ed in various wavs. In the manufacture of tires a cottor 


gis used in the mold 
The majority ol cloth consumed is heavy duck 
OW) weight It Is used Aas conveyor aprons lm the 


mixers, conveyors and wrappers in the most modern up-t 
ikeries. Some webbing is used in the same way. Heavy 
sbestos cloth act as heat protectors in the ovens Whe 
or other ingredients in the making of cake have to be fin 
very fine cotton sheeting or silk bolting cloth is used 
Factories. The same kind of cloths are used in this work 
re used in bakeries, with the exception that some of the cor 
belting is of oileloth, in 


cle nsed 


cal Work. Cloths of silk, cotton, linen, wool and asbestos 


order to have a smooth surface 


ised in different ways in this industry. They are used pru 
for sieves and filters. Most of them are of fine, hard- 
ted varns, plain woven goods ot various degrees of closeness 
igh twill weaves and double-cloth fabrics are occasionally 
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used. Cotton goods are used in the greatest quantit nd th 
others about in even proportions 
klect In this industry cloth is used primari 
tion work and generally impregnated wit! composit rial 
of some kind wl non-conductor of electric | 
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yor aprons al eeded, duck is used but heavier thai 
ironing machine general the duck is a No. 4, 5, or ¢ Wool 
strainer aprons or cotton sheets are used to some ext to pre 
vent the cloths from touching the inside of the extractor Phes« 
re nv old el th vailable. In the wasl ing machines r ki 
vhere family wet wash” is cleansed, Opel mes bags ire Ise¢ 
to hold the cloths, in order to keep each lot separate as they tur 
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V Ind t Bot} cotton and woolen cioths re Ist 
in the manufacture of pianos, inasmuch as felt will not cov 
every purpos These are used in the actions and i e k 
boards. In piano players cotton webbing also is used for belt 


nd treated cotton cloth in the bellow 


poinig 
ch ine illy 


y 


Is Use¢ 


treated cotton cloth for 


s. In orga 


| ellow “ 


driven organs, cotton belting for d 


driven music boxes use webbing for be!ts 


Oy 


a fe W 


( 


if the best-made phonogra 


ra 


ry 


idl, 


phs woolen clot} 








ISU MECHANICAL 


on top of the metal plate holding the record while being played. 
This replaces pressed felt. The cloth used for this is very much 
like a thick, coarse billiard cloth. Heavy cotton sheeting or 
light twills, drills or flannel are used in the manufacture of the 
record itself. 

Office Machinery. The equipment of most business offices 
includes typewriters and adding and bookkeeping machines. 
These all require an inked ribbon for their operation and here a 
fine textile product is used. It is a cotton cloth made of very 
fine combed yarns, plain weave and generally from 80 to 100 
counts each way. It is split lengthwise, gummed at the edges, 
inked and wound on small spools ready for use. On the stenotype 
machines there are also ribbons of this character. 

On some adding machines, bookkeeping machines and dicta- 
phones the re are belts for driving them by electric motors and 
these are in most cases fine, narrow cotton webbing. Cotton 
sheeting and flannel are used in the manufacture of the reeord 
for the dictaphone. On duplicator machines of various types 
the conveyor aprons used is a cotton-back oilcloth. 

Paper Industry. This industry is one of the largest users of 
textile products, and is entirely dependent on thom, as contrasted 
to other industries where the textile product may be only an aid 
in producing results. The fabrics used are made of wool or cotton 
and are called woolen or cotton “felts,” as the case may be. A 
pressed felt was originally used for the purpose and the name has 
remained although the product has changed to a woven piece of 
goods. Woolen “jackets” are also used. These are tubular 
woven cloths, for shrinking on steel rolls hereinafter described. 

The first machine in the paper industry on which a fabric is 
used is the pulp machine. A thick, open-mesh, plain-weave, 
heavy, endless woolen fabric takes the stock from a tub and de- 
posits it in layer form on a eylinder from which it is afterward 
‘ut. in the form of sheets. 

On paper-making machines, as the paper stock comes from a 
revolving wire screen, it is deposited on an endless woven ‘“‘felt”’ 
and by this “felt” is carried through iron press rolls on which is 
shrunk the heavy woolen “jacket.” In this manner the water 
is squeezed through the “felt”’ and the thin film of stock or partly 
formed paper is left on the top of the moving cloth. It is carried 
through numerous pairs of jacketed rolls and by thicker and finer 
“felts” and finally is formed paper. 

The jackets are tubular two- to five-ply woolen cloths, very 
closely woven, and felted very hard. They are fulled down to a 
size less than the roll circumference, and sheared closely; then 
wet, stretched and placed on the roll. When dry they are so 
tight they are practically a part of the roll and form an excellent 
cushion. 

The woolen felts mentioned above on which the paper is formed 
vary from a light, thin, open, well-napped blanket to a close, soft, 
thick cloth much on the order of a very heavy overcoating. They 
vary in degrees of openness, thickness, nap, ete., according to the 
conditions under which run. Double-cloth woolen ‘felts’? having 
the back cloth a flat, smooth, hard-felted surface and the face 
cloth of hard yarns, are used as “marking felts,”’ to make a special 
design on the paper after it has left the regular forming felt. ‘‘Car- 
rier felts’ of coarse, heavy woolen yarns, heavily fulled, are also 
used at times to convey the paper from one set of rolls to another. 

With the paper formed but wet, it is delivered to an endless 
cotton “felt,” which carries it around many steamed-heated 
cylinders until dry. The cotton drier “felt” is a very thick heavy 
duck. It is usually a three- to eight-ply cloth, each ply averaging 
as heavy as No. 4 duck. The weight, thickness and yarns used 
depends on the conditions under which it is run. 

Heavy cotton webbing or doubled duck, impregnated with rubber, 
is used as a guard on each side of the wire screen which delivers 
the stock to the ‘“‘felt.”” This cotton rubber-covered strip is 
called “deckle strap.’ Apron conveyors used between the wire 
screen and first woolen “felt’’ are made from cotton cloth or duck 
either rubberized or made into oilcloth. 

Printing. In the printing of textiles, whether silks, linens, cot- 
tons, woolens or carpets, cloths are used in three ways. The 
cylinder which operates against the printing roll is first wound 
with a linen or linen and woolen lapping. The linen lapping 
gives a backing to the roll and is used on account of its strength. 
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It is a plain-weave, tightly woven fabric. When the linen and 
woolen lapping is used, the warp is linen and the filling wool 
This gives the requisite strength and more cushion. Stretched 
around this cylinder to another roll, is an endless belt, a sort of 
woolen jacket, which being next to the cylinder lapping gives the 
cloth being printed a cushion to work against. This woolet 
belt is a two- or three-ply, very close, heavily felted cloth, woven 
endless usually to get a smooth no-lap effect. Under certain 
conditions of printing a partially cotton or a rubberized cotton 
cloth is used in place of a woolen. In printing filling yarn on « 
tapestry carpet loom of a certain type a cotton-backed oilclot] 
is used on the drum. The third place where a cloth is used in 
this kind of printing is for a leader to carry the cloth to be printed 
into the machine. It is called the “backgrey” and is a heavy 
closely woven cotton sheeting. No matter how many eylinder 
or printing rolls are used the principle is practically the same 

Narrow fabrics such as ribbons, tapes, lancy straps, suspende! 
and other webbing are printed In practically the same manne) 
This same method is also used in printing wallpaper. In rotary 
printing presses for printing newspapers, magazines, and other 
big work the principle is the same, the difference being in the 
method of application. This is likewise so in rotary engraving 
work, the cloths in general being the same. 

When flat printing or engraving is done, however, a cottor 
sheeting-covered pad, a heavily felted light woolen, or a laminate 
cotton cloth and flannel backing are used. When inking is don 


by pad the covering is cotton sheeting. 

Railroad Work. Cotton hose, usually treated, is employed 
for practically all airbrake connections on cars of all types. Also 
in steam and water connections for cars, roundhouses, stations 
and shops. Some parts of signaling systems use cotton webbing 
of different widths. On the individual electric car-lighting system- 
the generator is often driven by a rubberized cotton belt. Webbing 
in general is used as slings, straps, ete., in railroad-shop work 
In steam packing for locomotives cloth is used in general as on 
a stationary engine. On electric locomotives insulating cloth 
is used as described under the head of electrical work. 

Shipbuilding. The building of ships consumes much cloth in 
a mechanical way, not to mention the tons of duck used non- 
mechanically. It is used as cotton and asbestos packing in en 
gines, turbines and pumps, pipes and pipe covering. Flexible 
cotton hose is used with certain types of ship pumps and it Is 
also used for dredging sleeves for certain types of dredge pumps 
Heavy cotton webbing is being gradually introduced to take the 
place of ropes where a flat surface is preferable to a round one; 
this is particularly advantageous for ship cranes in loading and 
unloading light cargo. 

Shoe Industry. Wide cotton numbered duck is used on the 
shoe machines which form the box toes and heels of ordinary 
shoes. It is used as a forming agent for the parts of the shor 
mentioned. Light 12 to 16-o0z. duck is also used as backers o1 
formers on other machines. Laminated cotton clcth in the form 
of buffer wheels is used for polishing. 

Textiles. In the manufacture of textiles, cotton, woolen, juts 
camel’s-hair, linen and asbestos cloths are used These are s 
familiar to every engineer in the textile industry “hat no descrip 
tions of them are necessary; therefore a tabulation only is given ir 
order to have them in proper form. Cotton is used most extensively 
approximately 80 per cent of the poundage being of that fiber 
a Bevtine. (Cotton or camel's hair, plain or treated 

Main drives 
Machine drives 
Within machine drives 
Narrow conveyors. 
b Carp CiLoruine. (Linen, cotton and wool): 
Backing for various types of card clothing 
ec CLEARER, SLASHER AND Ro.LierR Ciotus. (Wool and cotton 
Cotton, woolen and worsted work 
d Corron Duck: 

1 Aprons for: 

Automatic feeds Driers Openers 
Blamire feeds Dusters Pickers 
Camel’s-back feeds Fiber softeners Scouring machine~ 
Carbonizers Fur depositors Take-up rolls 
Conveyors Gill boxes 
Crosser formers Loom beams 

(Continued on page 220 
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THe Fietp or Truck TRANSPORTATION Proper surfacing and foundations the greatest need. Grades 
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re available, present the most economical form of transport 
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5 ; THE GOVERNMENT AND INLAND 
of winches, cranes, pumps, ete., and for miscellaneous ae gaee : 
requirements. WA | ERW AY ne) 
PRESENT Srarus oF Truck TRANSPORTATION By FRANK T. HINES,! WASHINGTON, D. ¢ 
here are approximately 800,000 trucks in operation. If each REVIEW of the experience of the Government in the opera- 
ese averages five tons per day for 300 working days per year ‘ * tion of inland-transportation-service boats during and W- 


total tons moved by truck would be about 1,200,000,000 


* is of course only an approximate estimate. There is great 
| for accurate statistics on motor transportation similar to 
e available for the railways. 
a ruck operating costs vary so with conditions that general 
: crages are almost useless as a guide for specific cases. 
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ing the Jate war discloses that prior to the creation of the Cow 
of National Defense but one comprehensive survey of the possi- 
bilities of inland water routes had been undertaken, name ly, the 
Inland Waterways Commission, instituted by President Roosevelt 
in 1910. 

The investigations of this body resulted in the accumulation 


1 Vice-President, Baltic Steamship Corporation of America. 
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of a wealth of data covering the status and traffic possibilities 
of our navigable and potential water routes, and its findings were 
submitted to the readers of public documents in some eight 
hundred pages. 

From 1910 to 1916 but little was done by the Government for 
the improvement of waterway transportation aside from the routine 
river and harbor work of the Corps of Engineers of the Army. 
In the latter year came the forerunner of the present permanent 
Waterway Bureau, the Committee on Inland Waterways of the 
Council of National Defense. 

Under the pressure of wartime conditions of 1917 this committee 
presented reports which were instrumental in later developing 
a definite governmental policy toward waterway transportation. 

With the coming of the United States Railroad Administration 
and the actual coérdination under Government control of all 
public transportation agencies, the waterway problem was forced 
still further toward a permanent solution. With the previously 
active competition between railroads and waterways temporarily 
suspended, there was presented an unprecedented opportunity 
for testing out on the basis of strict utility the relative merits of 
water-borne transportation. 

An examination of the several phases affecting traffic on water 
routes revealed conditions eloquent of the demise of waterway 
transportation. On the Mississippi, upon which millions in federal 
appropriations had been spent, scarcely a craft was. stirring. 
On the Warrior River, whose principal utility lies in its situation 
as an economical outlet for the coal, ore and lumber of central 
Alabama, a similar situation was met. On the New York State 
Barge Canal an equally discouraginge ondition existed, though due 
to the process of transference of traffic from the old route of the 
Erie Canal. 

Early in the spring of 1918 the Director General of Railroads 
instructed that plans be prepared to make a maximum use of these 
waterways for the relief of wartime freight congestion. Whether 
physical operations on these routes should be maintained directly 
by the Government, as were other common carriers at that time, 
or whether better results could be secured by encouraging and 
assisting private enterprise, were questions left to the committee 
for solution. 

After several weeks of intense study the committee recommended 
the former plan, including the acquisition by the Government of 
all suitable existing floating equipment and the construction of 
such additional boats as conditions demanded, it being thought 
that most immediately efficient results could be secured with the 
Government operating these fleets so that they would be actually 
integrated with nearby railways and highways. 

Concurring in these views the Director General directed the 
commandeering of all privately owned craft, and set up the neces- 
sary organizations in order that operations might commence im- 
mediately on these three waterways. 

This action resulted in the assembling of a very mixed collec- 
tion of floating units, many of which were extremely inefficient and 
in poor operating condition. Nevertheless these boats made possi- 
ble the initiation of freight movements by water on a scale much 
larger than had previously been possible. 

It was not the purpose of the Railroad Administration, however, 
to depend on these chartered boats, and at the same time these 
lines were inaugurated the construction of fleets of larger and better 
barges and towboats was undertaken, with which equipment it 
was proposed to conduct more economical and efficient freight 
transportation. 

Building-program estimates were made of the earnings, but as 
a matter of actual fact these were not realized and the maintenance 
of the lines by the Government was a hard, up-hill fight. 

The routes are today serving as avenues for transporting thou- 
sands of tons of merchandise every month, at an average of 20 per 
cent below our rates for similar hauls. The most important things 
which the lines are doing are to awaken widespread public interest 
in the possibilities of waterway transportation, to educate the 
shipper in the advantages of routing shipments by water, to demon- 
strate the classes of merchandise best suited for water haulage 
and the types of boats best adapted, to indicate the necessity for 
waterway terminals, and to pave the way for a mutually profit- 
able basis of interchange between the railroad and water carriers. 
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Congress has already appropriated $2,000,000 to be spent within 
the next year in building necessary terminals. 
must Once 
these individual lines have reached the stage where they are actually 
producing profits, the physical operation of the lines may well be 
given over to private ownership on much the same basis as the 
Shipping Board is disposing of its war fleets. Until that time, 
however, the money spent by the Government in pioneering the 
way toward profitable large-scale waterway transportation may 
be considered as an investment which will in the near future bring 
splendid returns 


These projects 
stimulate similar construction by private capital. 


THE TRANSPORTATION AND TERMINAL 
PROBLEM OF NEW YORK AS AFFECTED 
BY THE HUDSON RIVER 


By GUSTAV LINDENTHAL,' NEW YORK, N. \¥ 

Hk transportation of Greater New York has been the subject 

of study and plans for many years. That part of the problem 
which has been touched upon less than might be expected from 
its importance is the transportation needs and facilities for about 
2,000,000 population in New Jersey, within a radius of 15 to 20 
miles from the City Hall in New York City. That population 
separated by the Hudson or North River is a tributary to the 
city life of Manhattan in the same degree as the 2,500,000 popula- 
tion living on Long Island, separated from New York City by the 
Kast River. 

To the problem of loeal passenger transportation across the 
North River, however, must be added the big problem of passenger 
and freight transportation from railroad 
reaching out South and West over the American continent and 


seven large systems 


bringing in food, fuel and materials for Greater New York on 
thirty railroad tracks, humming with traffie day and night. 
The Hudson River is a barrier which must be crossed daily 


by 700,000 passengers, 3,000 freight cars and 8,000 to 10,000 
vehicles. Of the one-half through the 
tunnels, all the rest of the passengers, all vehicles and all railroad 
cars come over as they did 80 years ago, on floating equipment 
along a river front of 12 miles. 

If the traffic crossing the Hudson River were accommodated ir 
the same proportion as it is across the East River at least 20 addi 
tional subfluvial tubes would be required, costing around 406 
million dollars. The cost of a bridge erected at or below 59t} 
Street, Manhattan, where shores are favorable, is estimated at 10 
million dollars. 

One of the most effective means of distributing the passen ge 
traffic at the Manhattan end of such a bridge would be a movi 
platform which would intersect every line, in subway, on elevate 
or on surface, running north and south, to which : 
change. Such a moving platform, at a moderate speed of nit 
miles per hour, would have a carrying capacity of 40,000 passenge: 
per hour in each direction. The moving platform would be a m« 
important and indispensable feature of the bridge across t! 
North River. 

The eight heavy railroad tracks connecting with the seven larg 
railroad systems on the New Jersey side can be used alternat 
for rapid-transit cars or for through trains. If these eight tra 
were connected with an elevated marginal railroad extending al 
the west side of Manhattan and looped at both ends, and if 1 
West Side railroad were connected by a subway two-track tum 
with a similar East Side marginal railroad, the transportation « 
pacity would be 200,000 passengers per hour. There would be « 
the bridge alone a potential transportation capacity of 500 mill 
passengers per year, not including highway passengers. 

The local passenger traffic out to a distance of 20 to 30 mili 
in New Jersey could be kept separate from through passeng 
traffic on all the railroad lines by accommodating the throug 
traffic in a detached union passenger station, located close to th 
New York end of the bridge. 


passengers about come 


passenger migi 


1 Consulting Engineer. 
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FREIGHT TRANSPORTATION 


The present number of freight cars crossing the North River aver- 
ages 3000 a day or 15,000,000 tons of freight per year, including coal 
This freight traffic as well as the passenger traffic is growing at 
the rate of over 10 per cent per year. At least 60 per cent of the 
food for a population of six million is brought on these railroads 
from the western and southern states The capacity ol the bridge 
and stations for freight would be sufficient to handle 2000 freight 
ears per day each way, which leaves a large margin for growth 

In laying out the plans for freight it is expected to have the 
cooperation of the city authorities, who are especially interested 
in the building of market halls at short distances from each other 
where the publie can buy fresh food cheaply and with great con- 


venience 
Tora Cost or PLAN 


The estimated cost of the bridge and the 
systems and equipment is as follows 


Various connecting 


(‘lassification ird in New Jersey meadow ind 

ipproaches to North River Bridge S 15 000 000 
Multiple-track high-level bridge over the Nort} 

River 100 O00) O00 


West Side Elevated R.R.in Manhattan, & tracks 
with stations and market halls, 4 miles long 1) O00 O00 


id 
/ Connection with New York Central going north at 


Tth St S O00 O00 
Union station in Manhattan 30 000 O00 
Moving (conveyor) platforms under 57th St 10 000 000 
Power-plant equipment and locomotives 30, 000000 

Total $213 000 000 


This is not a large sum compared with the cost of nearly 500 
million dollars for subways in Manhattan and Brooklyn for merely 
eal passenger transportation, but which has reached the as- 
onishing figure of 1600 million passengers per year with a gross 
revenue of SO million dollars. 


REVENUE AND FINANCING 


From a thorough investigation for many years, the conclusion 
is been arrived at that the interests of the public would be best 
rved by a separate terminal organization acting as an agent and 

tee of the Federal Government. It is unquestionable that 
rivate capital can build and operate this undertaking quicker, 
heaper and more efficiently than it can be done with public funds, 
it the ultimate title to the structure after amortization should be 
eld by the United States Government. 

The time for preparing agreements and plans and for the con- 
truction of this gigantic work is estimated at seven years The 
rustees of the undertaking should comprise the best managers of 

lroads, of shipping, of warehousing and of finance 

lhe gross revenue is estimated at over 45 million dollars, which 

ild leave after expenses of operation a net income big enough 
meet all fixed charges and a substantial margin for amortization 
profit. The incidental benefits in the increase of real-estate 
les would be experienced on both sides of the river, but the 
ige would undoubtedly make of northern New Jersey a new 


ry. 


TRANSPORTATION 
By J. R. BIBBINS,! CHICAGO, ILL 


"LO diseu s transportation as broadly as possible, the producing 

té rritory of the country should be considered as a drainage basin, 

the tonnage gravitating to various destinations. There 

two distinct problems, namely, (1) the interstate movement 

m the districts of origin to districts of consumption; and (2 
transcontinental movement to port. 

Illinois is the approximate center of population and Chicago 

the major inland gateway. About 25 per cent of the major 

production of the country and probably of the Mississippi Basin 

Was exported in normal prewar times, mostly to countries north of 


my Consulting Engineer, Chief Assistant, Bion J. Arnold, Mem.Am.Soc. 
M.E. 
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i large 


Whereas at one time 


the Tropic of Cancer. This United States production is to 


extent subject to wide seasonal variations. 
of the year there is a continuous procession of loaded trains out- 
ward bound, in the months following there is a preponderant move- 
ment of homeward-bound empties 

All the traffie is obliged to filter through the various gateways 
or terminals and much of it through seaboard terminals where the 
local and export traffie of the seaboard cities must also be handled 
Therefore the rail terminals of the country must be called on to 


handle 


their design and 


a large majority of the nation’s tonnage, and accordingly 


perating plan must proceed toward enlargement 


and perfection in accordance with the growth of the business of 
the country 
\ prewar analysis of this growth indicates 


Population last doubled in 37 years, since 1883 


b Train mileage last doubled in 23 years or increased as the square 
ol ti populatior 
P rer trafl t clout 1 i } os re r iner 
i eng ie | qoublied 1 MOL] ) ( ( ed as 


tive cube onl tive populatior 


Freight tonnage last doubled in 11 vears or increased as the fourth 
powe! the population 

While this approximate geometri progression must gradually 

recede or else reach impossible figures, it is nevertheless patent 


that we are dealing with a profound forward movement which in- 
volves the very life of the nation and which should not be per- 


mitted to suffer artificial retrenchment 


The tonnage movement of the country does not move in aec- 
cordance with the minimum cost of transport, but is ected by 
the following causes 
a Shipping facilities, frequent and scheduled 


r underwriting cargo 
nd out 


d Port-terminal capacity and special facilities 


b Banking facilities fe 
c Balanced ¢ irgo movements, 1n : 
e Established precedent, commerce and transport 

In the terms of 
transport movement is east-west and north-south. At present 
rth and east. Here indeed is 


worldwide transportation the vector di iwram of 


the resultant is unquestionably 


‘ 


a problem for serious future consideration 


It is a curious fact that not one major railroad trunk line runs 


direct from the great northwestern producing lands to New Orleans, 


the major southern watergate. This omission is significant and 
will probably not be corrected until transportation is conceived 
as a whole on broader lines and the nation begins to think in world- 
wide terms rather than in the purely empirical terms of established 
local pre cedent. 

A comprehensive discussion of national transportation cannot 
neglect the important lactors concerned with international water- 
ways and port t rminals Perhaps no more definite and tangible 
result can be secured than by concentrating attention on the traffie 
gateways 

The economic survey has for some years been used in the manu- 
facturing and utility fields. Is there any reason why the railroad 
should not adopt the same method to perfect the transport organi- 
zation of the country along perhaps broader and more 
lines than in the past? would reveal all 
the invaluable facts and figures in the various movemeuts between 


COnOMIC 


Such an economic survey 


origin and destination. In the writer’s experience at least one 

survey has revealed these complete facts for an entire metropolitan 

port district. For example 

a Terminal organization, relative efficiency and desirable improve- 
ments 

» Belt lines, yards and interchanges, proper location 

( Relation to the city plan 


d Coérdination of rail, barge and marine operations 


e Administration, finance and accounting, best form. 

The time seems opportune to ask for some compensation tor 
the economic isolation of the interior and perhaps at the present 
moment attention might be centered on the question of a compre- 
hensive study of steam and water transport on a comparative 
basis. But this study will be worse than useless unless it is conducted 
with the object of ascertaining the complete facts, not only of tech- 
nical but of economic and equitable nature. 











Test Code for Evaporating Apparatus 


Preliminary Draft of the Third of a Series of Nineteen Codes in Preparation by the A.S.M.E. 
Committee on Power Test Codes 


N 1918 the Power Test Committee of the A.S.M.E. was re- 

organized to revise and enlarge the Power Test Codes of the 
Society, published in 1915. The Committee is a large one, unde 
the chairmanship of Fred R. Low, and under its direction are 19 
individual committees of specialists who are drafting codes for 
the different classes of apparatus comprised in power-plant equip 
ment. Below is reproduced the third of these codes to be com 
pleted, namely, the Test Code for Evaporating Apparatus 

This Committee will, of course, weleome suggestions for cor- 
These should be mailed before April 1 to 


the Chairman, care of The American Sov ety ol Mechanical 


rections or additions. 
engineers 


Test Code for Evaporating Apparatus 
INTRODUCTION 


1 This Code of Tests of Kvaporating Apparatus is intended 
primarily for apparatus heated by steam, such as vacuum pans, 
or single- and multiple-effect evaporators. The principal use 
for such evaporators is in the manufacture of alkali, salt, sugar, 
condensed milk, extracts from chemicals, and similar processes. 


OBJECTS 


2 The objects of the test should be clearly defined before prepara- 
tions are made. Some of the purposes for which tests of this 
character are made are to determine: 


(a) The adaptability of the apparatus to the material to be concentrated 

(6) The most feasible and practicable method or methods of operation 

(c) The maximum and minimum range in capacity of the evaporator 
consistant with economical operation 

(d) The efficiency of the apparatus as a whole, and of its several elements 

(e) Relative capacity and efficiency of the apparatus compared with 
other apparatus doing similar work 

f) The location of losses which may be minimized or eliminated by 
improved apparatus or better methods. 


MEASUREMENTS 


3 The measurements involved in the testing of evaporating 
apparatus heated by steam will depend to some extent upon the 
object for which the test is conducted as defined in Par. 2 above. 
In general, these measurements will include the following: 


a) The general data relative to type of apparatus, and principal dimen- 
sions as defined in Table A, Items 7 to 20 
The weight or volume of the liquor before and after each effect, 
and for the apparatus as a whole 
c) The weight or volume of the steam to each effect and to the apparatus 
as a whole; also to any auxiliary apparatus 
(d) The pressure, temperature and quality of the steam to each effect: 
also to any auxiliary apparatus 
e) The temperature, specific heat, and specific gravity of the liquor 
before and after each effect, and before and after the unit as a 
whole 
(f) The weight or volume of water evaporated from the liquor 
(g) The weight or volume of condensing water used. 


INSTRUMENTS AND APPARATUS 


t The apparatus and instruments required for testing evapora- 
ting apparatus will include: 


(a) Tanks and platform scales for weighing liquor and water, or eali- 
brated tanks, or meters 

b) Pressure and vacuum gages 

(c) Thermometers 

d) Calorimeters for determining the quality of steam 

(e) Hydrometers for determining the specific gravity of the liquors, and 
degree of concentration 

f) Apparatus for analyzing the liquors 

7) Barometer 

(kh) Electrical instruments, including voltmeter, ammeter, and watt- 
meter, if electrical measurements are necessary. 

Nore: For a full description of the use, calibration and accuracy of 
these instruments and pieces of apparatus, refer to the Code on 
Instruments and Apparatus. 


PREPARATIONS 


5 The General Instructions, Pars. 4 to 8, should be read, and 
preparations made accordingly, in so far as these Instructions ap- 
Take the dimensions of the 
ipparatus and the auxiliaries; note their physical condition; ex- 


ply to the apparatus to be tested. 


mine for leakages; select and install the testing apy liances 

lor the heating surface of the evaporating apparatus, measure 
the surface in contact with the steam, the liquor being in cont 
with the opposite sick 

Where the apparatus is subject to vacuum, exami or | t 
of ait 

lo test for air leaks ¢] ip and blank off the apparatus. Pump 
the air out of the apparatus, blank off vacuum pump, and 
ur leaks are noted by decrease In vacuum. Small leaks difficu 
to find may usually be located by painting the joints and t 


good quality of white lead 


races, if porous, with : 


OPERATING CONDITIONS 


6 Determine the operating conditions necessary to conform to 
the object of the test, and see that these conditions are maintained 
throughout the test 


STARTING AND STOPPING 


7 The pressures, temperatures, densities of liquors, and vol- 
umes of same within the evaporator should be the same at the be- 
ginning and at the end of the test. The test should be started at 
the beginning of a commercial cycle where such cycles exist in the 
operation of the evaporator, and after running the required num- 
ber of hours it should be stopped at the beginning of the next sue- 
ceeding cycle. 

DvuRATION 


8 The duration of the test should depend upon the degree of 
accuracy demanded by the object for which the test is made. In 
no case should the duration be less than the regular commercial 
operating cycle. If the cycles are less than four hours in dura- 
tion the test should cover at least three complete cycles, and the 
results of each cycle should substantially corroborate the other 
two. When the cycles are of four or more hours’ duration the 
test should cover at least two complete cycles and these should b 
substantially corroborative. Should the operation be carried o1 
in shifts the test should continue at least one caleadar day of 24 
hours. This length of time should be the duration when the sup- 
ply of liquor or steam is irregular or intermittent, or when for any 
reason the regularity of the operation cannot be maintained 


Yu 
RECORDS 


9 The data should be taken and recorded in the manner dé 
scribed in the General Instructions, Pars. 20 to 30. Half-hourly 
readings of the various instruments will be sufficient, except wher 
there is considerable fluctuation in such readings, in which eas 
more frequent readings must be taken in order to give good avet 
ages. 

Uniformity of operation may be assisted by the plotting of a 
chart while the test is in progress, as pointed out in Par. 29 of 
General Instructions. 

10 The data and results should be tabulated in accordance: 
with the form shown in Table A, forming part of this Code, adding 
items not provided for and omitting items not needed to conform 
to the object in view. Unless otherwise indicated, the items refer 
to the numerical averages of the readings which are recorded in 
the log. 

The methods of calculating the results as tabulated, so far as 
not self-evident, or not sufficiently indicated in the text for the 
items, are explained in the following section. 


CALCULATION OF RESULTS 


Liquor Levels (Table A, Item 28). The datum from which 








eo" 





wee 


ohare 


Maxcu, 1921 


these levels are measured must be so given that it will be possible 
to calculate the hydrostatic head of the liquor in each effect. 

Excess Boiling Degrees (Table A, Item 34). The excess boiling 
degrees of the liquor in any effect is the difference between the boil- 
ing temperature of the liquor in that effect and the boiling tempera- 
ture of water under the same pressure as that of the vapor in the 
effect. 

11 Steam to Condenser (Table A, Item 52 This cannot be 
measured directly. If a surface condenser is used this item can 
he determined by measuring or weighing the condensed steam dis 
charged from the condenser. If a jet condenser is used, Item 5 
may be ealculated from the weight of condensing water and the 
The product of thes 


rise in temperature of the condensing water. 
at transferred to the condensing water, and thi 


two will give the he 


wat divided by the heat in a pound of steam going to the condenset 


ckoned from the temperature at which the condensing wate 
ives the condenser, will give the weight of steam going to cor 
lenser. The same item may be determined by taking the differ 
e in weight between feed and discharge liquors in the last et 
ct 
If r ed product is found in the steam to the condense 
ist be t ken wcount of in ¢ ( ting the weight i ( 


12 Evaporation from Liqu Table A, Item 53). This is the 
um of the steam to the condenser (Item 52) and the condensed 
tearm drained from the effects, except tl from the first effect 
lotal of Item 61, excey 

13 Liquor Entering (Table A, Item 56). The weight of liquor 


tering the first effect is the weight of the feed liquor. 


rt a 


In case it is possible to measure the liquor passing from on¢ 
ffect to the next by pitot tube, venturi tube, or other device, the 
veight of the liquor entering each effect may be calculated from 
ich measurement, and the temperature and specific-gravity test 

the measured liquor. If the condensate ean be me asured, the 
iquor entering any effect can be calculated by subtracting the 
weight of the condensate from the feed liquor, or the liquor en- 
tering the previous effect. If it is impossible to measure the liquor 
using from one effect to the next, the sub-items of No. 56, ex- 
pt (a), had better be omitted, as the ealculation of these items 
very unsatisiactory. 


14 Evaporation from Liquor in Individual Effects 


! 


Table A, 
tem 58). The satisfactory determination of the several sub- 
ms of this number, except in the case of a vacuum pan, or single 
ect, depends upon the successful measurement, or calculation, 
the liquor passing from one effect to the next. If the liquor can 
measured the evaporation in each effect is determined by tak- 
the difference in weight of the liquor entering and leaving 
effect (Items 56 and 57), or by measuring the condensate 
tly. 
Evaporation from Liquor from and at 212 Deg. Fahr Table 
Item 53). This is Item 68 + 970.4. 
16} Self-Evaporation (Table A, Item 59). 
effect is determined as follows: 


Self-evaporation in 
Multiply the weight of the 
r entering that effect by the temperature drop between the 
ng point in that effect and the boiling point in the preceding 
t, and by the specific heat of the liquor. Divide this quantity 
the latent heat of evaporation in the effect considered. The 
is the weight of self-evaporation. 
\7 Heat Contained in Entering Liquor (Table A, Item 63 
is the pounds of feed liquor multiplied by the temperature 
ve 32 deg. fahr. of the feed liquor, and this product multiplied 
he specific heat of the feed liquor. 
1S Heat from Steam Supplied to Entire Apparatus (Table A, 
Item 64). This is the sum of the products of the pounds of steam, 
Items 42, 43 and 44, multiplied respectively by the total 
t, above 32 deg. fahr., in a pound of steam of the pressures 
| qualities used. 
1S Heat to Pumps (Table A, Item 65). This is the product ol 
‘ pounds of steam to pumps, Item 44, by (the heat units in a 
ind of live steam to pumps minus the heat units in one pound 
exhaust steam from pumps corrected for quality). 
0 Heat Contained in Discharge Liquor (Table A, Item 66). 
nis 18 the product of the pounds of discharge liquor (Item 51) by 
i@ temperature, above 32 deg. fahr., of the discharge liquor, and 


| 
i 
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this product multiplied by the specific heat of the discharge liquor 

21 Heat in Steam to Condenser (Table A, Item 67 If the qual 
ity of this steam can be obtained this item may be calculated from 
the weight of steam to condenser (Item 52) and the heat units iu 
a pound of this steam; otherwise this item must be caleulated from 
the heat absorbed by the condensing water; or, pounds of condensing 


watel Item ') 


2) multiplied by rise in temperature of condensing 
water [Item 37 (/ 37 (a To this must be added 
the condensate above 32 deg. fahr 

22 Heat Cont n the Evaporation from Liquo Table A 
Item 6S his is the heat in the steam going to the condenser 
plus the heat in the condensed steam drained from the ¢ 
ept that drained first effect Item 67 It 7 


: ot ( } ‘ Ite 2) | 
thj ist ( hi d fi exhau te 
Thi t | ‘ ) ( l te 1 to 
Item 47) | t ( e 32 deg hr. pound 
| ] 
exhaust s In deter Wiing tiie til ( t (| 
of the steam must be taken into account 


eat Wate ron Hleate Table ‘ Item il Thu ] 


the product of the pounds of water discharged from heatet Iten 


60) by the temperature of such water above 32 deg. fahr 
In case of more than one heater the heat will need to be calcula 
ted for { uch he ite! separately ind 
tuken 
26 Heat Supplied to the Effects (Table A, Item 72 This is the 
product of the pounds of live steam to the effects (Item 43) by the 


the sum of the several quantitie 


total heat above 32 deg. fahr. in a pound of such live steam l 
exhaust steam is supplied to the effects its heat must be added to 
the above. Pounds of exhaust steam (Item 48) multiplied by th 
total heat, above 32 deg. fahr., in a pound of exhaust steam 

27 Heat in Condensed Steam Drained from Effects Table A, 
Item 73 
effect. In case of more than one effect this should be passed along 
to the next effect if possible, where its heat may, in part at least, 
be transferred to the liquor. This heat is the product of pounds 
of condensed steam [Item 57(b)| multiplied by the temperature 
above 32 deg. fahr. of such condensate. 


This is condensate taken from the steam space of an 


In case the apparatus 
has more than one effect the heat must be calculated for each effect 
separately, and the sum of the several quantities taken. 

In case the condensed steam flows from the steam space ol one 
effect to that of the next effect its temperature should be measured 
at point of leaving the last effect of the series. This temperature, 
in degrees above 32 deg. fahr.., multiplied by the pounds of con 
densed steam leaving the last effect will give the heat in the total 
condensed steam drained from the effects. 

28 Heat Discharged from the Effects (Table A, Item 74). This 
is the sum of Items 66, 67, 68 and 73. 

29 A ppare nt Heat-Transmission ( ‘oefficie nts. The apparent heat- 
transmission coefficient in any effect is obtained by dividing the 
total heat transmitted per hour in that effect by the heating sur- 
face in that effect, and by the apparent temperature drop. Thi 
apparent temperature drop is the difference between the tempera 
ture corresponding to the pressure of the heating steam and the 
temperature corresponding to the pressure in the vapor space of 
the effect. 

The total heat transmitted in any effect is not the heat correspond 

ing to the evaporation in that effect. It is less than this quantity 
by the heat in self-evaporation. The total heat transmitted i- 
therefore determined by subtracting from the total evaporation 
Item 58) the self-evaporation (Item 59), and multiplying this 
difference by the total heat (above the temperature of the vapor 
in one pound of steam at the pressure and temperature of the 
vapor in the effect 
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30 Corrected Heat-Transmission Coe flicr nts (Table A. Item S82). 17) Condensing surface sq. ft 
\pparent heat-transmission coefficients, as outlined in Par. 29. 18) l'ype and dimensions of vacuum and circulating pump 
} ‘rected for 19) Kind of liquor concentrated 
may COFTe , . — (20) Characteristies of liquor concentrated 
a) excess boiling degrees 
b) Hydrostatie head Pest Resuvrs 
(c) Both excess boiling degrees and hydrostatic head. —— a a ba 
Che report should clearly specily which of these corrections have 
age "res es and Temm fry 
been made. leverage I : : Dem pera 
o : . 3 o ») : -, Css “ ) yiiird ! rT a 
If a coefficient is to be corrected for excess boiling degrees, the — coca pressure by gag | j. in 
us ? = ‘ ; ae a: , . an OM = ‘ <<" ‘ : = smurometri pressure I ftomercury 
heat tran mitted as explained in Par. 29, is to be divided by the ade” ihdaladlia: alee “deerinaees slik tee: 
heating surface and by the temperature drop between the tem- 25) Pressure in exhaust-steam line from | ; t oa. ie 
perature corresponding to the pressure in the heating space and the 26) Pressure or vacuun 
actual boiling point of the surface liquor in the effect in question. = na _ ~ es 
. “3a . . ° ?nad etfect ity. Dressur ' 
If a coefficient is to be corrected for hydrostatic head the total Bed effect i} a - : 
heat transmitted, as explained in Par. 29, is to be divided by the a) Ath offer b. pressure =: ateeiaiians 
heating surface and by the temperature difference between tem- Sth effect Ih. pressure n ium 
A ; ; f) 6th effec b. pressure it n 
perature corresponding to the pressure in the heating space and the =" 6th ef : press Mu 
“1: ° ° . . . . Zé euur in the condenser ! of mere 
hoiling point ol the liquor at the mid-point of the hydrostatic head ; ( 4 sedi > 
: : . ( orresponding absolute pressure | ber af a 
This last temperature is to correspond to a pressure equal to the ’S) Liquor levels 
pressure of the vapor space plus a pressure due to a column of liquor 1) In Ist effect nche 
equal to one-half the hydrostatic head. b) In 2nd effect nehe 
In 3rd effect che 
FINAL REPORT oo ae 
‘ Mm <« 1 elec nehe 
ISVAPORATIVE Ratio AND EFFICIENCY OF INDIVIDUAL EFFECTS In 6th effect be 
at lemperatures it tiurnuted t ! il 
31 Overall Thermal E flict ney of the Entire Equipm nt (Table A, pressure it 
Item 75). This is the ratio of the heat contained in the total evap- sete t ' 

: 7 . | effect hi 
oration from liquor, to the heat from steam supplied to entire ap a ha 
paratus. Item 68 divided by Item 64, and the quotient multiplied ith effect r 
by 100 to give percentage. it] t shy 

o2 Thermal E fficie ncy of the Effects (Table A. Item 76). This oth et t 
is the ratio of the heat contained in the evaporation from liquot 1) Steam temperat 
to the heat supplied to the effects. Item 68 divided by Item 72 ae : 
and the quotient multiplied by 100 to give percentage. rem} . 
If the evaporation from liquor in each effect [Item 5S8(/)| is $1) Temperatur iquor 
calculated, then these figures, with those of Item 61(), may bye a | ah ° | 
used to check the above quantity of heat in steam evaporated from ee 7” ie 
liquor, or to figure the efficiency of each effect, and of all effects Dntes ith he 
33 Thermal E fhicu ney of Heaters (Table A. Item as This Is inte 4 } 
the ratio of the heat put into the liquor in its passage through the Ent 6 ‘ 
; » remperature of lig 
heaters to the heat supplied to the heaters. 
> . >) >). | a nt . I t 
Item 50 multiplied by [Item 33(a Item 32(a)| and by the bh) Ent ond eff 
specific heat of the feed liquor. Eenterir rd 
The above product divided by Item 70, and this quotient multi- Nnt ith eff 
plied by 100, will give percentage. = 2 ee “ 
KCONOMY fog 9 tur ' yuo 
‘ I t t 
4 k aporal 0) Pe; Po ind of Total stean { sed Table \. Item 7 - 7 . Te 
myc. : r 4° ‘ i effect 
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35 Evaporation from and at 212 De q. Fahr. Per Pound of Tota # oe &th effect 
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4 Exe be gy degrees 
rABLE A—DATA AND RESULTS OF EVAPORATING APPARATUS In first effect le 
TES! In 2nd effect | sis 
» find ) c) In 3rd effect 7 2 
1L.S.M.E. Code of 19.20 d) In Ath effect leg. fab 
GENERAL INFORMATION e) In th etfect teg. fant 
In 6th effect deg alr 
1) Date of test $5) Temperatures of condensed steam d 
2) Kind of apparatus under test (vacuum pan, miultiple-effect a) From Ist heater deg. fahr 
evaporator, ete bh) From 2nd heater deg. fahr 
3) Location c) From 3rd heater deg. fahr 
t) Owner d From ith heater leg ! 
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6) Test conducted by f From 6th heater deg. fahi 
jb Temperatures of condensed steam 
DD >) P 0 D SIONS DF fi 2 
aaa is Baie a) Drained from Ist effect deg 
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(15) I » ) ES ac ‘ate . wr ° . : 
i Number of tubes in each heater ( Diameter s remperature of air in evaporating room deg. fal 
(14) Heating surface in each heater sq. ft 39) State of weather: 
15) Liquor heating surface in each heater sq. ft (a) Temperature of external air deg. fahr 
(16) Type and make of condenser equipment (b) Relative humidity of external air per cent 
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INDUSTRY'S SUPPLY OF ENERGY 
Continued from page 166) 


great efficiency, but even in Europe and North America only about 
one-fifth of the potential power has yet been developed. To that 
extent only have we succeeded in “borrowing the might of the 
elements” “for the use and convenience of man,” but we may 
expect our rivers to take on an even larger share of the base load 
in any power program that seeks to conserve the energy supplies 
in coal, oil, and men. Of course, even with wisest utilization, 
coal must again take up the burden as full development of water 
power is approached, for coal is the world’s great source of heat and 
power, and the largest development of water powers is practicable 
only with coal power as the dependable “stand-by,” ever ready to 
meet promptly any special demand. 

Oil and natural gas are the popular fuels, regarded as highly 
efficient because they are preeminently labor-saving—easily 
produced, easily transported, and easily used. As source of powe! 
these fluid fuels present a marked contrast with water. Hydro- 
electric energy is even more easily distributed and used, but water- 
power development involves large capital outlay and in any national! 
emergency no quick response in water power is possible; the water- 
power projects planned to meet the power needs discovered in 
the course of our wartime expansion of industry are even now hardly 
under way. But when the large necessary investment of labor and 
material is once made in water power the output of energy con- 
tinues for generations. Oil and gas, on the contrary, are quickly 
developed and quickly exhausted. Already we realize that nat- 
ural gas, the ideal fuel, is a resource so temporary that its use 
forms merely an incident in industrial progress; it has been a wasted 
as well as a wasting resource. The sorry lesson we have learned 
in natural gas may have its value if we apply the truth to our 
use of oil. Unless we check the increase in the consumption of 
oil it too will be but a flash in the pan. 

If we leave the world point of view for a moment and look at 
the power problem in our own country we are able to see in more 
detail the relative position of water, coal, and oil as sources of 
energy. Millions of horsepower, thousands of billions of tons, 
and billions of barrels are the measures of our nation’s wealth in 
these three resources, yet no comparison is possible except as we 
reduce these units to a common denominator—something more 
expressive of true value, which is their use by man. Indeed, such 
statistics of quantity are too large to be grasped unless we translate 
them into some kind of national units. 

To compare these three resources, then, we may start with the 
country’s present total power requirements: if we take 50 million 
horsepower as an average figure for the potential water power of 
the United States, without storage, we find that if fully developed 
and if used at the average load factor of today our rivers and 
streams would just about meet the country’s present needs and would 
supply that amount of power for all time; moreover, with storage 
and an improved load factor they could provide a considerably 
increased output of energy to meet the growing demand. 

Now if, leaving our water-power resources to one side—indeed 
we have already left them aside too long, we try putting the 
whole power burden on our coal mines we are able to make a direct 
comparison between our coal resources and our potential water 
powers. There is in the United States accessible and available for 
future use an aggregate of about 2500 billion tons of coal, not 
including lignite. Only about one-fifth of this is in the Eastern 
States, another fifth is in the coal fields of the Central States, and 
nearly three-fifths is in the Rocky Mountain and Western States. 
In converting these great reserves of coal into power I did not allow 
directly for the greater differences in the thermal value of the coals, 
but instead of figuring B.t.u. and thermal efficiency of prime 
movers, I reached somewhat the same result by using the best 
central-station practice of today on the Atlantic seaboard, here in 
the Central States, and in the Rocky Mountain region. Incidentally, 
I found myself using a new unit, the horsepower-century, for which 
the equivalent in eastern coal is 250 tons, in interior coal 300 tons, 
and in western coal, 350 tons. By applying these factors to our 
estimates of reserves we get 2240 million horsepower-centuries, 
1750 million horsepower-centuries, and 4171 million horsepower- 
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centuries, respectively, or a total of S161 million horsepower- 
centuries. I should add that a million horsepower-centuries is 
seven times the present power output of the United States. So 
you will see that by adopting the best steam practice of today the 
present power requirements of this country could be met with coal 
for 57,000 years, although we know that long before the end of that 
period the greater depth of the coal mines and their increased dis- 
tance from market would alone create power demands for mining 
and transportation that would considerably cut down the amount of 
power available for other uses. 

We measure the petroleum wealth of the United States by billion- 
of barrels—about 5 billion already produced in the last 60 years, 
and about 7 billion left for the future. Again adopting the best 
steam practice of today in public-utility stations of Texas and 
California—a little less than 32 barrels to the horsepower-year 
and trying to carry the whole power load of the country with oil 
alone, we find that the oil reserves of the United States, although 
measured by billions of barrels, would last only 9 years and 4 
months. Without allowing for the fact that steam raising for 
power is only one of the many uses of coal, these two figures, 
57,000 and 9'/, years, are sufficiently impressive to make us fairly 
receptive to the general truth of Mr. Eckel’s statement in his 
recent book, Coal, Iron and War: ‘“‘We have just as much real 
chance of replacing coal by oil as we have of finding enough gold 
to use it in place of steel.” 


Costs OF ENERGY 


These are comparative estimates of the energy supplies which 
may be tapped for the use of our own citizens, and before dis- 
cussing their distribution, we should give a thought to the relative 
cost in human energy in making these three kinds of energy avail 
able. I need not tell an audience of engineers the differences in 
labor outlay in constructing a hydroelectric plant, opening up a 
coal mine, and drilling an oil well. Each is an engineering project 
that requires careful planning and the expenditure of money, 
skill, and labor, but in widely different amounts. Moreover, the 
water-power plant ought to last for generations and the coal mine 
for several decades, but the life of an 0] well is measured by a few 
years. In operation, however, the water-power plant is a labor 
saver, and the best illustration of this fact is that balance sheet 
put out by the Alabama Power Company, which compares a large 
steam plant with a hydroelectric plant operated under the same 
management and feeding into the same transmission lines. In 
terms of 1000 kw. capacity it takes 13'/. men to run the steam 
plant and the coal mine tributary to it. And how many does it 
take for the corresponding units in the hydroelectric plant? One 
sixth of one man. The exact ratio is 84to 1. Another comparison 
with coal is afforded by the statement that in Mexico one man can 
produce and transport to market the oil equivalent of the coal 
that it would take 10 men in the United States to mine. These 
approximate comparisons of the labor cost of our different energy 
slaves may well be kept in mind as we plan or the larger use of 
mechanical power. 

As mechanical engineers you are best fitted to gras» the national 
aspects of this energy-supply problem: you can see in ‘rue relations 
both the layout of the supply and the distribution of the demand. 
Better production is the country’s need just now and you men are 
production engineers in the broadest sense. But, as you well under- 
stand, it is not enough for you and me to see the problems of the 
day and to understand them—that is simply a matter of our mental 
capacity—but what about performance? It strikes me that this 
matter of full utilization goes further than material resources o1 
energy supplies: do we not need to raise our intellectual load factor? 
Is not there too great a gap between our peak practice and ou 
average load? In a word, the engineer needs to be more of a citi- 
zen, or, as Herbert Hoover put it the other day, “Organize the 
engineering mind for expression in public service.”’ 


As the result of experience gained on the Santa Fe system, it is 
stated that the life of a boiler fired with coal is about 10 per cent 
greater than that of one fired with oil, while the life of the tube is 
about 40 per cent higher in the coal burners. 











SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


Recent Trend in Locomotive Design in Europe 


V ARIOUS influences are at work in Europe in the matter of 

| There that the 
increased, and that 
“good enough” in prewar days when fuel was cheap and 
labor plentiful, may not 


ocomotive design is a general feeling 


efficiency of locomotive operation must be 
what was 


be good enough at all today, with things 











treated chrome steel for connecting and coupling rods, and the 


locomotive altogether is probably more unlike the standard Britis! 
practice than any which has yet been placed In service 
So far only one engine, No. 1000, has been placed into service 


but nine others are under construction. This engine is 


as they are purpose one and handles both heavy passenger and heavy freight 
Of great importance also is the leaven brought in through trains. The barrel of the boiler is made of a single pl 
greatet muiliarity with American design. European railroad thick measuring nearly 19 ft. long by nearly 11 ft. 6 in. broad. It 
men | seen the big American engines hauling immense loads in has a butt joint with quadruple riveting through two butt str 
France, and while they are still prepared to find fault with some the inner strap being much wider than the outer, A 
f their feature t | 2 ir as they apply to Europ condl- quence two rows ot rivets pass through both 
tions, they have by quick enough to notice many things that plate, while the two other rows p nly through the 
good nd the plate. In tests it w found that the ratio « ) 
The two ki h locomotives described ollowing stract f joint to vield point of material v no less than 93.7 per cent 
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The German internal-combustion locomotives de scribed in the pressure raises and closes it, but when steam is shut off and the 


third abstract do not represent anything strikingly novel, but were 
considered worthy ol attention mainly because the entire art of 
gasoline-locomotive construction is still in such a state of develop 
ment that every 


GREAT 


bit of information is of value 


NORTHERN THREE-CYLINDER FAST- 
FREIGHT LOCOMOTIVE 


NORTHERN ‘THREE-CYLINDER I’ REIGHT 
Features of this locomotive are the novel valve gear 
with comparatively early cut-off, designed to give high economy 
through a wide range of power, the use of three steam cylinders, 
a single plate for the barrel of the boiler, ete. The boiler itself is 
far larger than has been the British practice hitherto. Ball and 
roller bearings are used for certain joints in the valve gear, heat- 


(GREAT 
MOTIVE. 


FAs Loco- 


engine is drifting the valve drops and air is sucked through th 


} 


superheater by the cylinders and discharged up the blast 
which keeps the elements cool and the cylinders warm 

The cylinder arrangement is shown in Fig. 4. Th 
horizontal (1 in 30), the inside cylinder 
inclined at 1 in 8 to clear the leading axle. 
valve chests in one straight line it was possible to use a 
simple form of Gresley’s valve gear. 

The valve motion is shown by diagram, Fig. 1. The two out- 
side cylinders are fitted with Walschaerts’ gear. The tail rod of 
the right-hand valve is linked to a long lever which is fulerumed 
on the front transom. This isa lever of unequal arms—2tol. On 
its left-hand end is carried a floating lever of equal arms, one end of 
which is linked to the left-hand valve and the other to the inside 


cylinder 
are almost alone being 
By placing the thre 


very 
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valve. The most striking feature about it is the great horizontal 


lever, over 6 ft. long between centers. It is made of steel and has 
been carved away to make it as light as possible. At the fulerum 
it is fitted with a Hoffman ball and roller bearing, and a bearing 
of the same kind carries the floating lever. This lever, the onl) 
possible feature in the motion that could give rise to any anxiety, 
has proved perfectly satisfactory. An interesting little question 
in a gear of this kind is the effect of expansion of the valve rods by 
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expected, because the frames expand as well as the valve rods and 
carry the fulerum of the big lever with them. The valve settings 
are given in Table 1. From this it would appear that a very early 
cut-off had been adopted for full-gear working, which is intended 
to permit to secure the full benefit from the use of the three-cylindet 
arrangement, 

In this connection, attention may be called to the Pennsyl- 


vania Deeapod locomotive described in THe JOURNAL OF THE 
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heating. Since the 


position of the two outside rods is fixed by the 
valve gear, they would transfer the effect of their elongation to 
the inside valve. 

It is claimed that the expansion is so small that only 
has to be allowed for on the central valve and ! in 
side valves, all measured cold. 


inh 
on the out- 
The effect is less than might be 


\MERICAN SOCIETY OF MECHANICAL ENGINEERS, August, LOL7, p. 
4oa> There a dO per 


‘ent cut-off was employed, the purpose be- 
ing to eliminate the range of cut-offs within which the water rate 
of the cylinder is excessive, and to make possible an increase i 
the ratio of cylinder power to boiler capacity. The Great Norther 
engine has its valves set to give a maximum cut-off 


Ol Ho per cent 


TABLE 1 VALVE SETTING FOR GREAT NORTHERN THREE-CYLINDER FAST-FREIGHT LOCOMOTI 
6-0 type engine; 8-in. piston valve, 1'% in. lap exhaust | th let ut 
For RD GIRAI 
Outsid inde It le « 
Travel Lead \ I Cut-off rravel I 1 Va ) 
- o I B I J I I o I I I | I 
Mean valve per per va per 
cut-off inche i inch inch ! cent cent inch 1 inch 
Mid 314 I , I 4 I I 4.8 Be: , 
»5 per cent 343 I F ’ ’ 4 I g | I 
40 per cent 3 i, } . F B 39 9 38 } | R ) 
60 pet cent 14% 1g F , F , F l Ui 5 a7 + I B I I , 
Full gear s i, I i, F g B 1%4 7.4 72.6 I _ F B I j 
BACKWARD GEAI 
40 per cent si “F iF 6 B 40.4 10.1 I I a, 4 ) 
Fall ea 1s ;? ? . > - ae) 
Full gear +} ig I lg I l ly ’ fe 72 f J i l B I ) 
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. 20-11 Wheel Base 12-44 4 13-0 4 


b - 46-83 Total Wheel Base o 
\ ' 61-04" Over Buffers - 
rc 7.0.0 7.0.0 7.0.9 7.C.9 7.0.0 re.¢ 7.0.0 
Weight in Working Order 15-8-1 15-0-0 16-10-0 13-14-3 14-0-1 10-7-2 10-9-1 11-15-19 
r¢ g I. C.Q 
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GERMAN INTERNAL-COMBUSTION 
LOCOMOTIVES 


INTERNAL-COMBUSTION LOCOMOTIVES AND THEIR INDUSTRIAL 
Appuications. The need for satisfactory means of transportation 
of light loads at moderate speeds has already been felt for a long 
time in the mining industry where the available new types, such as 
fireless, compressed-air, and electric locomotives, have not been 
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transmitted from the engine A through the gear wheel R, secured 
firmly on the crankshaft, through the loose intermediate gear R 
and thence to the gears R; and Ry. These latter are loose on the 
shafts By and RB. and run in opposite directions and at different 
speeds. On the oiher side the shafts B; and B, are interconnected 
by gear wheels Rs and FR; which are of equal diameters and held 
fast on their respective shafts. The arrangement is such that if 
either of the shafts is set into motion by the interconnected friction 




































































Fic. 6 Deutz INTERNAL-COMBUSTION Mine LocoMorIvt 


found entirely satisfactory. In such work the internal-combustion 
locomotive has proved superior to the types mentioned in many 
respects, and in Germany the Deutz Gas Engine Company has 
led in their development. 

Fig. 6 shows side and end elevations of a Detuz internal-com- 
bustion mine locomotive equipped with chain drive. The engine is 
of the single- or multiple-cylinder 4-stroke-cycle type. Cooling 
is effected by evaporation, some of the water being led to the 
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Fic. 7 CuHatn Drive or THE Deutz INTERNAL-COMBUSTION MIN} 
LOCOMOTIVE (2-SpEED TRANSMISSION) 


i niriebskette driving chain; kuppelkette = transmission chain; schnell = high 


speed; /angsam = low speed; vorwarts = forward; ruckwarls = reverse.) 


muffler for the condensation of the exhaust gases, the purpose of 
this being to render them odorless. This is particularly important 
in mine locomotives in order to prevent contamination of the air. 
In particular, in connection with the use of internal-combustion 
locomotives in mines, it is claimed that the contamination of air 
resulting therefrom is less objectionable than that consequent on 
the employment of animals for haulage purposes. 

The transmission of power from the engine to the driving axle 
is carried out either by the chain and gear drive or by gear drive 
exclusively. If chain drive is employed (Fig. 7), then the power is 


couplings C’ or C”, both shafts must run in opposite directions and 
at speeds corresponding to the number of teeth in the gear wheels 


R; or R,. Further on the shafts B,; and B. are set the loose 
sprocket wheels D; and D, which may be connected rigidly with thei 
respective shafts by means of appropriate claw clutches F; and F 
The driving axle is driven from the sprockets dD, and D, by the 
chains G, and G,. To change the running speed all that is neces 
sary, therefore, is to change the engagement of the friction coupling 





R 
_ Motor ee es 
[Se - > Cans an i 
A ~.\ Ven WP 
t a= ao iV oO } } i -dag + 18:9) apt 
, ‘Saal a fe * 4 a em | 
—— Nels \\ ~y ZY 
me hy 
=_ = 4 J 
Ye hn pell ce =. Poe < 
/ 4 / Ri i \y by 
\\ { j iT = - 7 i 
\\ \Es om Ve ws 
\ —* 
annette es - 





’ 
1 Vorwarts 







— Rachwa 


h 
. j Schnell 
a. Langsam 





Fig. 8 Gear Drive or THE Deutz INTERNAL-ComMBUSTION MIN} 


LocoMOoTIVE (2-SpEED TRANSMISSION 
Kuppelkette transmission chain; schnell = high speed; langsam low 


vorwart forward; ruckwarts reverse 


while to change the direction of running, the clutches F, and / 
may be used. 

In the arrangement shown in Fig. 8 the same general constr 
tion is used as in the previous case but the drive is transmitt: 
through the gears R; to Ry instead of through sprockets «1 
chains. 

Mine locomotives in Germany are built in sizes of from 4 
5 hp. to as high as 60 to 70 hp. 


7 figs., @) 


(First of a series of articles i: 
Oel-u. Gasmaschine, vol. 17, no. 12, December 1920, pp. 177-180) 
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A CoMmPARIsOoN OF THE THEORIES OF [;LONGATION AND 
SHEAR Srress, Prof. H. Bonte. When a machine part is stressed 
<imultaneously in tension and torsion or bending and torsion there 
arise in it stresses as to the magnitude of which there is as yet 


no agreement. 


In continental Europe these stresses are evaluated on the basis 
of the maximum elongations caused by them, which is in accord- 
ince with views dating back to St. Venant (theory of elongation 
Since, however, the engineer has no direct way of determining 
the specific elongations, the actual elongation is simply multiplied 
by the modulus of elasticity EF. In this way a value is obtained 
which may indicate the magnitude of the stresses present when 
the load on the body is applied along a single AXIS. The formula 
which this stress is computed reads as follows 


es Ci 0.35¢ + 0.65Vv oe" tr ] 
It » agree more closely with practical values by thi 
plication of the Bach method, in accordance with which the 
«o-called “coefficient of effort” 3ka is added to the shen 


which event the formula is written as follows 





is made te 


ag - l 


tress 


rT, 1 


k. a 0.35¢ + 0.65 e? hior Z 
In this equation &,(or ka) is the permissible stress in tension (1 
torsion) for the given material under the given conditions, 


the ideal stress in tension as described above 
us of elasticity), o the maximum normal stress produced by the 
r bending, the 
by the torsion 


elongation modu 


tension oO and 7 
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eur stress produced 





In England and America principal stresses computed in accord 
the Vo° ir 
used, but this formula is losing ground in those countries and 
as been entirely abandoned in continental europe 

On the other har 


ince with Rankine equation Oma: ao +! + 


ire 


id, the theory of shear stress developed on the 
basis of experiments carried out dur 
P ) 
ing the last 20 years starts from the 
--=- viewpoint that it is the shear stresses 
in a body that cause various distur 
bances. The maximum possible shes: 
stress is computed by the equation 


I 


ir*. 4 
and tmaz With single axial loads is only 
half as great as the stress in tension 
Numerous 


ovo" T 


Tmaz 








STRESS-HLONGATION 
CURVE 


kia. 1 


nowever, 
have vigorously questioned the cor 
ctness of this theory also, and in its stead several others hav 


investigators, 


; een proposed, of which the most important is the one suggested 

¢ Mohr in 1900. 

- There are insuperable difficulties in the way of experimentally 

x sting the correctness of any of the formulas proposed, as it is 
: ipossible at present to determine the stresses existing in the 


terior of a body. The only thing we can do is to measure the 
ngations and then compute the stresses that produce them 
the assumption of proportionality in accordance with Hooke’s 

This procedure, however, cannot be applied when we are 
ling with combined stresses, because then single elongations 
not be measured any more, and, furthermore, Hooke’s law 
es not apply for phenomena occurring beyond the elastic limit 
lhe following method may be applied in order to test the cor- 
tness of the various equations proposed for the determination 


tresses. 


\N 


Che tension-elongation curve (Fig. 1) for soft iron, which is of 
ortance in machine construction, runs as follows: After passing 
limit of proportionality at the point B (upper yield point) 
ere it reaches a maximum, it falls off down to the point D and 
en continues in a practically horizontal line. At FE, however, 

stress begins to rise again. 
While, in general, the material does not indicate the stresses 
ccurrmg therein, an exception to this rule occurs after the upper 
eld point B is passed, in that the scale beam of the testing ma- 
ne suddenly drops, owing to the decreased resistance in the 
If we start out with the assumption that a similar material 


cl 


Comparison of Theories of E 


longation and of Shear Stress 


independently of the method in which the stress is produced will 


suddenly give way at a predetermined stress, we can consider the 
dropping of the seale beam as an Indication that through the 
codperation of such tensional and torsional stresses ay be 
present the yield limit has been reached If then we hould 
compute the individual values of the tensional and_ torsional 
stresses according to the various formulas under consideration, 


that equation will prove to be entitled to greater consideration 
which under the various conditions of testing will give 


rm th 


the same 


tress 1 vield point " } 


it which the dropping of the | 
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\PPARATUS FOR 
IN 


DETERMINING 


roe Limit or Exe 


GATION Test Bars 


place. With this in view, the tests have been earned out on a 
testing machine with the auxiliary device illustrated in Figs. 2 and 3 

The test piece p is held at both ends in rectangular holders a. 
To the upper holder is attached a split wooden drum t, while the 
lower holder carries an S-shaped arm b with two rollers r (on ball! 
bearings). The cord s transmits the torsional moment from the 
weights to the test piece p. 

In the first instance Equations [1] and [3] of the theory of 
elongation and theory of shear, respectively, were tested and the 
data of these tests are presented in Figs. 4 to 7 where the moments 
of torsion are plotted as abscissaec. These moments of torsion 
were obtained through a drum 30 em. (1.18 in.) in diameter. The 
maximum torsional stress produced in the test piece and com- 
puted in accordance with the formula + = 16M4/zd?° is repre- 
sented by an inclined straight line passing through the origin of 
coérdinates. The tension o at which the scale beam 
drops down are plotted as ordinates. As was to be expected, 


stresses 
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these stresses decreased with the increase in the moment of torsion 
Phe proper values of @ and 7 were then computed and plotted 











first in accordance with Equation [1] (o; curves in Figs. 4 to 7 
and then in accordance with equation 3. The values wer 
ilso plotted, since at Va OQ. o Ci 2T 
Fig t shows at a glance the SuperLority ol | quation l the 
vides of o; remain ap} roximatety equal for all moments of torsion 
in clear distinction from the sharply rising curve of 27 
hog 
t Upper YieELp Point in Test Bars 
In addition to tests for the upper yield point, tests were also 


eurried out to the fracture point. Here the values of 0; 
with increasing moments of torsion, though not in the same pro- 
portion the values of maz. Lhese tests, do 


prove much, as the bar contracts laterally and the proportionality 


Increase 


as 2r however, 


not 
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between twist and torsional stress ceases to obtain. Because of 
which affects the 
area carrying the stress in a square ratio, but the moment of re- 
sistance in a cubic ratio. 

After the completion of the first series of tests with bars of 
commercial wrought iron 20 mm. in diameter and 100 mm. long, 


the question arose as to whether it is correct to compute the tor- 


this lateral contraction the diameter decreases, 


sional stress even at the upper yield point under the assumption 
of the applicability of the law of proportionality, that is, whether 
it is correct to apply to the moment of resistance the formula 
16.Ma/rd*. 


ENGINEERING 





No 


If it be assumed that the limit ol proportionality is exceeded 
even before the occurrence of the dropping of the beam, it is neces 


sary to admit that in tl 


the full cross-section of the test 


plece MK 
torsional stresses do not occul in accordanes With a str ight 
line law, increasing from the center of the pmece outward iad 
therefore the moment of resistance cannot be computed If. 
however, it be assumed that proportionality obtains down to th 
very instant of the dropping of the beam, the moment « resistances 
' 
can be computed. In order to secure clearer information on thi a 
point, tests were carried out with hollow rods 12 mm. (O47 j 
outside diameter and 8.17 mm. (0.32 in.) bore, the material for the 
test piece being ken from the same bar as the first test piec 
Che tests carried out with the solid test pieces were re peated wit! 
the hollow test pieces higs. 6 and 7 
In this series of tests it was found that the dropping the | 
s not oecur Vv the same clearness in the case 
! fact which agrees with the behavior ( 
ind by Bacl 
In tensile tests on hollow test pieces all hesitation regat 
permissibility of makir ise of the momet ! 
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few German engineers would be inclined to devote time and atte 


tion to their study. 
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Short Abstracts of the Month 





AERONAUTICS 


AgRoNAUTICS IN 1920 IN Great Briratx. <A general review 
of events of the past year, ol which the part referring to commercial 
aeronautics is of particular interest 

From an examination of results obtained on the mail service 
from London to Paris, it would appear that out of 391 flights 298 
(76 per cent) were completed without a delay of more than three 
hours. In 16 cases the flights were completed during the day on 
which they were started, but without a delay of more than three 
hours. 
ing day, not completed at all, or not started, 


In 77 cases the flights were either comple ted on the follow- 


Railway passengers would probably have just cause to com- 
plain if one train in every four on a certain line between two cities 
failed to make the trip with a delay less than three hours. 

It has also been found that aerial transportation both of pas- 
sengers and freight is still very costly compared with other 
methods. The main reason, however, why the publie distrusts 
aerial transportation is on account of the impression of danger. 

Turning to the records of the past year in England it is found 
that during the seventeen months from May 1919 to September 
1920, according to Air Ministry statistics, 
were carried in England in machines licensed 


100,285 passengers 
for civilian flying 
In this period seven pilots and eight passengers were killed in air 
injured. The 
casualty rates per thousand passengers carried were thus 0.07 
pilot and 0.08 passenger killed, and 0.13 pilot and 0.15 passenger 
injured. If the same rate of accidents prevailed on British rail- 
roads 140,000 passengers would be killed each year and over 
260,000 injured, while in something like three months all the 
Admitting 
that such a comparison may involve gross errors, the margin 


accidents, and 13 pilots and 15 passengers wer 


engine drivers in England would have lost their lives. 


igainst the safety of flying is still quite great. 

As regards the status of production, the Sopwith Company 
went into liquidation, the Aircraft Manufacturing Company was 
nother concern, while the British Nieuport, the 
General Aircraft Company, the Grahame-White and the British 
Aerial Transport Company have practically closed the doors. 
The Vickers, Ltd., 


hines and on an order from the Chinese Government. 


ibsorbed by 


has been doing some work on training ma- 
Several 
npanies, however, are fairly active in developing new types 


he Engineer, vol. 131, no. 3393, Jan. 7, 1921, pp. 5-7, 3 figs., ¢ 


\IR MACHINERY (See also Machine Shop; Wind 
Motors 


ScHOLL AUTOMATIC HyDRAULICALLY OPERATED ArR Pump. The 
rpose of the air pump described in this article is to create auto- 
tically a vacuum in centrifugal pumps, suction lines and vacuum 
aratus generally, and also to create a pressure in air chambers 


pumps, air lifts, ete. Fig. 1 shows the principle on which the 


Scholl pump is designed. Assume that the container a, the riser 

q and the ground pipe r are filled with liquid and that further 

the float and water valves are in positions shown in the drawing, 

that gas at atmospheric pressure can be drawn in by suction. 

> e the outlet of pipe ris below the level of a, the liquid in } will 

flow out through r and force the gas through k by suction into the 

container, while the level of the liquid in the float goes down and 

the float itself rises. Sooner or later the upward movement of the 
float 


overcomes the pressure in the water inlet valve 7, the valve 
I and takes the open position while the exhaust valve f closes. 
The liquid flowing in through ; passes through the channel w into 
ring-shaped space between a and b, where because of the rise 
the float the lever of the liquid has gone down thus it passes 
to the interior of the float. Simultaneously with this, however, 
gas content in a is compressed and when it reaches the necessary 
Zage pressure is delivered through / into the pressure line connected 
thereto. Shortly before the float is entirely filled with liquid the 
Weight of the float overcomes the pressure difference between a 


t} 
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, while z closes under the influence 
of the float of the liquid under pressure. 

With this state of affairs, the liquid which has previously run in 
runs out through f and g and the gas taken in by suction is again 
in position to flow into a through k, which starts the new cycle of 
operation similar to the one described above. 


and the atmosphere and opens f 


With the arrangement shown in Fig. 1 the gas is delivered to the 
pump through a suction line attached at k and passed along through 
l. The pressure liquid from the air pump is discharged at r of 
which the lower end should be bent upward to prevent the entrance 
of air. If the pressure of the gas taken in by suction is equal to 
or lower than atmospheric pressure, the lower end of r must be 
located lower than the pump, its position being determined by the 
specific weight of the liquid and the vacuum obtained, 

With a pump of ordinary design in operating single-stage a 
vacuum in the r 
be obtained; 


tio of ten to 


one or 0.1 atmosphe re absolute can 
n compression the gage pressure of 10 atmos. can be 


Where pressures higher than 10 atmos. are desired, 


pecial high-pressure model must be employed 


obt uned 
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Fi, Vasserzulaut 
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wesser Hablaut 

















Fie. 1 Scnotin Automatic HypravuLicaLLty Operatep Arr Pums 


Luft = air isserzulauf = water admission; wasserablauf = water outlet 


Several other designs of the same pump applicable to various 
purposes are described and illustrated. (Der Praktische Mas- 
chinen-Konsti thteu A vol 53. no $3. Oct. 28, 1920. pp 380 382. 


6 figs., d 


BUREAU OF STANDARDS 


GypsuM—PRopeErtTIES, DEFINITIONS AND Uses. Owing to the 
rapid growth of the gypsum industry, the nomenclature has not 
been standardized. 


products will tend to fix their names. 


A brief description of the various gypsum 


Other 
varieties of the same material are known as gypsite and alabaster 
It is of Common occurrence throughout the United States 


Gypsum is a soft, white rock, usually occurring in beds. 


Chem- 
ically it is a calcium sulphate combined with water. Anhydrite 
is a variety which contains no water. 

Raw gypsum is used for the manufacture of portland cemeni 
and as a fertilizer. Calcined gypsum is made by heating raw 
gypsum in a kettle until the first evolution of water has ceased. 
It contains one-fourth as much water as the raw material. “his 
product is frequently known as plaster of paris and is used ether 
as such or as the basic ingredient for the manufacture of wall 
plaster, potter’s plaster, dental plaster, ete. Large quantities 
of it are used in the manufacture of portland cement, plate glass, 
and cold-water paints. 

When calcined gypsum is mixed with water it sets to form a 
hard mass. The time required for this reaction can be varied at 
will by the addition of suitable retarders or accelerators. 

Neat gypsum plaster is calcined gypsum to which has been 
added some material (such as hydrated lime) to improve its working 
quality, and the proper amount of retarder. Gypsum sanded 
plasters are mixed with sand ready for use. Any of these plasters 
may or may not be “‘fibered” with either hair or wool fiber. And 
a special wood-fibered gypsum plaster is made to be used without 
sand. 

Gypsum plasters have excellent fire-resistive ability. 

The raw gypsum can be heated until all of the water is given 
off. The product so formed sets more quickly than calcined, gyp- 
sum. It is not marketed, but is used at the factory to make such ¢ 
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products as gypsum tile, gypsum plaster board, gypsum wall 
board, ete. Further heating of the raw gypsum forms a material 
which sets very slowly. An accelerated variety of this is marketed 
aus IXeene’s cement. 

Gypsum tiles are factory-made building blocks. They come in a 
great variety of sizes, either plain or reinforced. They are used 
for building walls and roofs. 

Gypsum plaster board consists usually of a sheet of set gypsum 
It comes in many 
It is used instead 


plaster between two sheets of unsized paper. 


<izes, usually about 3 ft. sq. by */s in. thick 


ol lath as a backing for plaster. 


ENGINEERING MATERIALS (See Bureau of Stand- 
ards 
FUELS AND FIRING 
Modern Gasoline and Its Vaporization ~-Heated 


Manifolds and the ‘“‘Hot Spot” 


fue Vouarivuiry oF INTERNAL-COMBUSTION ENGINE GASOLINE, 
Frank A. Howard. 


aporization, and available means for improving combustion. The 


Discussion of the character of gasoline, its 


uthor sees the best solution of the present problem in a wider 
doption and improvement of heated manifolds, in particular of 
the hot spot. Particular attention is called to data pres nted on 
the vapor pressure and inherent volatility of the gasoline of today. 

Gasoline is a complex mixture of hydrocarbons, varying from 
pentane, the lightest, to undeecane, the heaviest present. From 
the chemical equations of volumetric proportions of a combustible 
mixture it is found that a perfect combustible mixture of pentane 
vapor and air must consist of 40 parts by volume of air and | part 
by volume of pentane. Also a perfect combustible mixture of 
undeeane vapor and air must consist of 1 part of the fuel to 85 
parts of air, by volume. Since gasoline contains more of the lighter 
than of the heavier hydrocarbons, the volumetric proportion 
of gasoline vapor in a perfect mixture will be somewhere in the 
neighborhood of 1 part in 60, or 1.67 per cent. 

Such a small proportion of gasoline vapor in the mixture can be 
brought about by evaporating the gasoline under favorable condi- 
tions and without boiling it. Dalton’s laws of the vaporization 
of liquids state that evaporation from an exposed liquid continues 
until there is established a definite pressure of the vapors of the 
liquid, that this pressure increases with the temperature, and that 
when other vapors are present the total pressure of the mixture 
multiplied by the volumetric percentage of any constituent gives 
what is called the partial pressure of that constituent; so long as 
the partial pressure of the vapor in question is below the vapor 
pressure of the liquid, condensation cannot occur. 

Measurements of the vapor pressure of 58 deg. Baumé gasoline 
in air were made with an instrument designed by C. I. Robinson, 
chief chemist of the Standard Oil Co. of New Jersey. First the 
vapor tension of the original gasoline was determined at several 
temperatures. Then the sample was reduced by distillation in 
the ordinary way, taking off successive 10 per cent fractions 
\fter each reduction operation the vapor tension of the residual 
portion of the gasoline was determined at temperatures of 50, 75, 
100 and 125 deg. The vapor tension in millimeters of mercury 
was 44.75 at 50 deg. fahr. with 90 per cent residuum, 9.66 with 60 
per cent, and 4.84 with 40 per cent. At 125 deg. fahr. with 50 
per cent residuum the tension was 29.50; with 30 per cent, 12.55; 
with 20 per cent, 8.05; and with 10 per cent, 5.07. Of the last 
residuum, according to the combustion equation, a perfect com- 
hbustible mixture would contain 1.2 per cent. The average pressure 
in an engine manifold is around 0.5 atmosphere. Calling it 400 
mm. of mercury, 0.012 K 400 = 4.8 mm. is by Dalton’s law the 
partial pressure of the fuel vapor, assuming that the fuel is made up 
entirely of the least volatile fraction of the present gasoline. But, 
as the figures quoted indicate, at any temperature above 125 deg. 
fahr. the least volatile portion of the gasoline had a vapor pressure 
well above 4.8 mm. It follows, therefore, that even if the gaso- 
line consisted entirely of what is at present its heaviest constit- 
uent, it would still possess sufficient inherent volatility to make 
it a possible fuel for an automotive engine. It is a fuel and can 
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become and must remain a gas at an intake temperature not sub- 
stantially higher than present practice. Stating it generally, 
complete vaporization of fuels heavier than those now sold is 
possible without increase of mixture temperatures; but condensa- 
Manifold condensation is im- 
possible above the temperature indicated, because it is physically 


tion of these fuels is impossible. 


impossible for any vapor to condense when its partial pressure is 
lower than the determined vapor pressure of the liquid itself 
at that temperature, and this is apparently the average condition 
in an engine manifold 

Utilization of the full inherent volatility of a fuel is dependent 
upon three factors: time, surface and heat. If heat is applied 
rapidly enough and at a high enough temperature, surface and time 
become unimportant, 

Air heating and manifold heating are helpful, but apparently 
the means which best meets the physical requirements of volatiliza- 
tion is the so-called “hot spot.” The definite problem is to supply 
heat to the fuel; not to supply heat to the air or to the mixture, 
but to the fuel itself. This heat should be supplied to the fuel in 
the presence of the air to have its maximum effect. Preheating 
the fuel would cause the distillation of the lighter hydrocarbons 
und their consequent wasteful loss. The latent heat of vaporiza 
tion of the fuel must be applied to it as (or after) the mixture is 
made. One obvious way is to preheat the air; another, to directly 
heat the charge. However, the heat conductivity of air is so low 
that, unless this is carried to an extreme which results in substan 
tial loss of power, there is not sufficient time for the necessary 
exchange of heat between the evaporating fuel drop or film and 
the enveloping air current. 

The solution of the problem, therefore, seems to he in the further 
development of the hot spot. Tests have been reported in the 
technical press which showed that within 35 see. after the exhaust 
gases were admitted to the jacket of the hot spot the mixture pass 
ing was perfectly dry as shown by a glass manifold. The writer 
found in experiments with a hot spot of that design that complete 
vaporization of the fuel was secured with a manifold temperature 
beyond the hot spot of 125 deg. fahr. The surface of the hot spot 
itself showed a temperature of 350 deg. fahr., as accurately as could 
It is apparent that advanced hot-spot design has 
ready reached a point at which automotive engineers can come 
very close to utilizing the full inherent volatility of the fuel by the 
simple and logical expedient of directly heating the unvaporized 
fuel in contact with the air, rather than by trving to preheat the 
fuel or to heat the fuel by contact with heated air Paper read 
at the Annual Meeting of the Society of Automotive Engineers, 
New York City, January 12 and 13, 1921, 4 pp., 1 fig., tep 


be measured, 


IMPORTANCE OF HARDNESS OF BLaAst-FURNACE CoKR, Owen R 
Rice. Coke to be used in blast furnaces has to be of a certai 
hardness because soft coke does not permit proper furnace opera 
tion. The methods thus far employed to deterraine the physical 
nature of coke have not, however, given full satis‘action. 

Thus the shatter test does not fully indicate the character of 
coke and the author recommends instead an apparatus which has 
a combination of a tumbler and ball mill. 

On the other hand, however, it should not be thought that the 
hardness of coke is the deciding element in furnace operation, 
though it has been found that coke of the hardness below number 
SI causes trouble, while the hardness above 85 does not appear to 
bring any particular advantage. 

There does not appear to be any clearly established rule determin- 
ing the quality of coke resulting from different coals. Ash in coke 
has a detrimental effect on hardness. Another factor which affects 
the coal materially is the hydrogen-oxygen ratio. The stocking 
of coal affects this ratio in a very materia’ manner. A 9-mo 
stock of Davis coal showed a ratio of 102 per cent, while Davis 
coal direct from the mine showed a ratio of 125.8 per cent. Some 
mo. stock of Fulton coal showed a ratio of 55.1 per cent, while 
Fulton coal direct from the mine showed a ratio of 57.5 per cent 
(Paper presented at the Annual Meeting of the American Inst. of 
Mining and Metallurgical Engrs., New York, Feb. 1921, abstracted 
through the Iron Age, vol. 107, No. 6. Feb. 10, 1921, pp. 380-381, 
1 fig. ep) 
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Cleaning and Boiler Economy —The Reck Heating Boiler 

INFLUENCE 
or HIGHty 
\ B. Reck. 


UPON 
VOLATILE 


S301ILER Economy or Continuous FrRinG 
hurL Wirxout INTERVENING CLEANING, 
Results of two tests with bituminous coal 
before and another after 
fuel without 


given in the form of 


one made 
14 days of continuous firing with the 
intervening The test results are 
a table and curve, the former showing that 
the overall efficiency obtained in the test with clean boilers was 
779 per cent and was lowered to 74.9 per cent 


une cleaning. 


or onlv 3 per cent 


after 14 days of continuous running. 

draft 
is shown graphically in the diagram in Fig. 2, together with similar 
results obtained in a gr 
kind of fuel, 


This relation between efficiency, capacity and chimney 


at many other tests made with the same 
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These 


through a 


tests were performed 
Wilco spiral thermostat. 

Comparative tests were made with and 
static-control device, 


bY means ol a 


without this thern 
using the same engine, carburetor ;: l 
ilar equipment, under the same atmospheric temperature cond 


tions. The average saving in fuel consumption was 7.85 per 
cent and a 5 per cent increase in horsepower was obtained wl 


using the thermostatic control. 


The temperature in the manifold when using the thermostat 
control was constant, whereas without this device it ried fre 
130 deg. fahr., as a minimum, to 160 deg. fahr., which showed 


loss of power and increased consumption of fuel at all sp. 


cating a lo sin vi lun etric efficiency due to excessive heat 








viz., bituminous coal, and in the same clean boile1 test was made at a time when the atmosphe ric temperature 
lhe curve shows a maximum efficiency around the capacity, at 8 deg. fahr. What happens when the atmospheric t 
which the test A was conducted. As neither the capacity nor is around 90 deg. fahr. as in the s immer, or 0 deg. fahr ] 
the efficiency Is st riously reduced after 14 days of continuous firing ter, can well be in magined 
it approximately the same draft (see test B the conclusion may The best manifold te mperature ior the gasoline used 
> dae fahr ” saaiininait agar “SRR EP 
be drawn that with sufficient data at hand of tests made with the to be 102 deg un his temperature was determined up 
same fuel and the same boiler after 14 days of continuous firing er tests In which the engine speed held const 
it should be possible to draw a new efficic ney curve, in which the varying the temperature in the maniold, t li 
ficiency found in test B likewise will prove to be a maximum 
In order to verify the correctness of efficiency values with clean 
, : ‘ > ¢ > - 
oiler and bituminous coal, tests were made in the same type of . 1 
iler wit! nthracite stove size The efficieney obtained Wit! ns CO) 
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at fuel was 83.1 per cent, or o.2 per cent higher than w itu 
inous coal na | pti y rded | peed ( 
Che author ascribes these high efficiencies to the method « were 700 and 1200 r.p.m., thus represen gy { hig ke 
" ' livvaié f 7 +] +] ] : ‘ . +r : } 
ved in introducing the supplementary secondary air. Eacl lumits of speed. With the thermostat set t Intaim a HO 
] } ] temperature > oly fohr the saving n fuel w rm 
tion of the boiler is provided with an air channel located 01 nperatul 102 deg. taht ing in tu S | 
edge toward the combustion chamber shown in Fig. 5 more, 
ur leaves the canals through the opposite rows of lose-sitting Other tests were periormed to observe the erie 4 
nings in the form of jets, striking the combustible gases liber inifold temperature on economy and torque, with differ: 


from the surface of the fuel bed just 
ke flues, which 
umed that this intermixing shower of fresh air evenly distributed 
the whole surface of the fuel bed is sufficiently far from the 
itself It is also claimed 
the use of these air channels prevents the overheating of the 
wosed water ways, 


as they are 
located between the boiler sections. 


to enter the 


are it is 


to avoid acting as primary air. 


acting for them as a protection against thi 


lant heat. (Journal of the Ame rican Society of Heating and 
lating Engineers, vol. 27, no. 1, January 1921, I-35 


pp. 
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‘IEATING (See Fuels and Firing 
‘| YDRAULIC MACHINERY (See Air Machinery 
INTERNAL-COMBUSTION ENGINEERING (See 
— Fuels and Firing; and the Abstract on page 
9?) 
\in-TEMPERATURE REGULATION Errects on Fue. Economy. 
uben In. Fielder. Test conducted by Fifth Avenue Coach Co., 
New York City, to study the effect on fuel economy of regulating 
‘emperature of the air entering into the engine cylinders. 





ets, and also the effect of thermostatic 


efficiency of the el! 
the 


1] 


control on the volums 
Paper read at the Annual Meeting 
Automotive Engineers, New York City, J 


¢ 
t pp., 7 figs., ¢ 
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Problems Awaiting Solution in Diesel-Engine Design 


PROBLEMS AND PROBABLE FIELD oF THE O1L ENGINE, Pau 
The author starts with the discussion of the economical 
ind political problems connected with the control of the world’: 
supplies of oil and of the application of the oil engine—by 
1¢@ means the various types of internal-combustion engines 


Diesel and its modifications being first considered 


Rieppel. 


whic] 
the 
In the course 
of the article the author makes many interesting observation 
raises several questions well worth attention 

Processes. As regards the natur combustior 
processes in the Diesel engine, our knowledge has reached th« 
point where we can clearly distinguish the processes of injection 
vaporization, gas formation and combustion. The author lx 
lieves, however, that a very wide field in this domain remains 
is yet unexplored and that more work should be done in the labora 
tory by the physicist, such work being preferable in many ¢ 
to extensive experimentation on actual engines 


ma 


Combustion ol 
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The most rapid and complete combustion is a function of the 
fineness of atomization, intermixture with air, and, to an extent 
which has not yet been fully appreciated, of turbulence. No 
thorough tests have been made to determine what is the best 
method to obtain the most complete atomization and what fineness 
of atomization is needed under each set of conditions. 

As to the influence of catalysis in the cylinder, whether that due 
to presence of water or of some other catalytically acting material, 
the tests of Stein contain valuable material, but the influence of 
very small, in fact extremely small, amounts of water on fuel 
combustion remains as yet to be investigated. As a matter of 
fact we know that under certain conditions very poor oils burn 
better in the presence of water, and the use of other catalytic 
agents, such as silicon and various metals, may bring startling 
developments in engine design and offer a means of increasing our 
ability to control combustion. 

How to obtain the best possible conditions of turbulence and 

how to evaluate the influence of turbulence are questions which 
may be answered by tests on self-ignition of oils and the velocity 
of flame propagation therein. In a bomb, oil vapor at rest does 
not ignite at all at temperatures corresponding to the temperature 
of compression in a Diesel engine, but when a slight turbulence 
is produced, as, for example, by injecting a small amount of air, 
self-ignition takes place. Comparatively little has been done in 
this direction. This and other questions must be considered by 
everyone interested in the subject of combustion processes, and 
they are not mere academic problems but important stones in the 
foundation upon which the structure of economic design of an 
Had we had this information a highly 
economic Diesel engine could have been designed long ago and 
have done away with the compressor. From this the author 
proceeds to the discussion of various attempts to build a Diesel 
engine without a compressor, such as have been proposed by 
Vickers, Price and Steinbecker. 
In the determination of the economy 
of operation, questions as to the use of a 4-stroke or 2-stroke cycle, 
high or medium pressures, are ones which lie at the foundation 
of the problem. After discussing briefly the relative position of 
the 4- and 2-stroke cycles and the question of scavenging, the 
author proceeds to the question of compression and asks whether 
we shall continue to operate Diesel engines with a compression 
of 35 atmos. and the heavy weight of the engine and mechanical 
difficulties which it involves. 

The higher thermal efficiency secured with this compression 
does not have decisive value in the author’s eyes, as motors em- 
ploying lower compression pressures would have a lower first 
cost, be more reliable and show a better mechanical efficiency. 
As regards the advantage secured through self-ignition of the 
mixture, it is pointed out that the point of self-ignition is lowered 
very materially when the cooling produced by the expanding 
stream of the injection air is eliminated. With solid injection 
every condition of engine operation can be met without external 
means of ignition at a pressure of 25 atmos. But even assuming 
that self-ignition would have to be dispensed with, why not? 
The high value placed on the ability of the engine to operate on a 
basis of self-ignition is a survival of a time when electrical ignition 
was still complicated and unreliable. Today it is quite easy 
to provide reliable means of producing a good electric spark having 
a good control of timing, or, where necessary, to produce a wire 
spirally wound and maintained constantly at a glowing heat by 
a flow of electric current. There is no reason why one should not 
employ outside methods of ignition in engines in which the most 
economical operation may be secured at compressions at which 
self-ignition can no longer be relied upon. 

In connection with the problem of securing the most economical 
operation of oil engines, the author takes up the question of utiliza- 
tion of waste heat. It is true that as high as 40 per cent of the 
heat in the fuel may be usefully employed in the oil engine, but 
this is no reason why one should waste the other 60 per cent without 
any effort at recovery. The comparison with the 12 per cent 
heat efficiency of the steam engine is often misleading because 
in a steam engine a good deal of the heat in the exhaust steam 
may be still utilized for purposes of heating and drying. In 
properly conducted factory processes employing steam, the power 


engine has to be raised. 


Economy of Ope ration. 


generated by the steam engine should be considered as a mere 
by-product, while in the case of oil-engine drive it is the main 
if not the only product of fuel combustion. 

The problem of utilizing the waste heat of oil engines is one of the 
most important from an economical point of view. The usual 
way is to pass the exhaust gases on to steam boilers, a method 
well known in large gas-engine operation. This cannot be done 
as conveniently with oil engines, because the temperature of the 
exhaust gases is considerably lower. Furthermore, any attempt 
at a thorough utilization of exhaust heat from oil engines would 
involve a considerable increase in the first cost of the installation 
and also possibly corrosion troubles due to the presence of sul- 
phurous acid in the exhaust gases. In particular, in the case of 
auxiliary boilers on shipboard, it has been found advisable to 
equip them with direct oil heating in addition to heating by exhaust 
An important physical problem is the determination of the 
coefficient of heat transfer from exhaust gases to the boiler wall. 
This is a question proposed by Nusselt, but, in general, the coeffi- 
cients now employed are more or less of a rough nature and do 


Gases, 


not take into consideration many important factors. 

In this connection may be mentioned attempts to mix the exhaust 
gases with steam and to add to them compressed air and utilize 
the mixture either in turbines or in reciprocating engines. It 
does not appear than any such efforts may lead to useful con- 
clusions. 

In another part ol the same article, which will be abstracted 
at an early date, the author discusses the application of oil engines, 
in particular those operating on heavy oils as opposed to gasoline 
and kerosene engines, to various specific purposes, such as the 
driving of locomotives, road vehicles, tractors and aireraft. (Zeit- 
schrift des Vereines deutscher Ingenieure, vol. 64, nos. 49 and 50, 
Dec. 4 and 11, 1920, pp. 1021-1027 and 1051-1055, 10 figs., gA) 


MACHINE SHOP 


Sanp Brastine, C. W. Starker. <A practical article describing 
the types of apparatus, abrasives, nozzlés, air pressures, dust ex- 
hausting and general methods of operating. 

There are several systems of sand blasting differing in the manner 
of applying the stream of abrasive to the surface to be treated 
Air compressed to varying pressures is commonly employed in all 
sand-blasting equipment, but the pressure is applied in different 
ways. 

In the direct-pressure system the air and the abrasive are com- 
bined in and discharged from a closed tank through a nozzle. In 
the suction system the abrasive is carried to the nozzle by the suc- 
tion created by a jet of compressed air, which, in passing through 
the nozzle, carries the abrasive with it. This system is also known 
as the siphon system. For this system an apparetus known as the 
sand-blast gun is employed. In the third system, known as the 
gravity system, the abrasive is carried by mechanical means to a 
place above the nozzle and is fed down by gravity 

In general it may be said, other things being equal, that the higher 
he jet discharged 
against the surface to be treated, and therefore the greater the 
amount of work done. It may be roughly stated that according 
to actual practice 50 |b. air pressure will perform twice as much work 
as 20 lb., or 65 Ib. will accomplish twice as much as 30 Ib.. and 
The air pressures used for different 
materials are as follows (fair average practice Steel castings o1 
forgings, 80 to 100 Ib.: malleable iron, 70 to 85 Ib.; cast iron, 60 to 
70 Ib.; and brass and aluminum, 35 to 50 lb. 


the air pressure used the stronger the force of 


72 Ib. twice as much as 40 Ib. 


The volume of air flowing to a nozzle opening at a given pressure 
is governed by the size of the nozzle. (Table 1 As the nozzl 
is apt to wear, however, it is important to design it so as to reduce 
this wear as much as possible. Moisture in compressed air pre- 
vents an even flow of abrasive and causes the sand to form lumps 
It is also detrimental to pneumatic tools which are operated from 
the compressed-air system. 

As regards the abrasive materials, sand is the most commonly 
used on account of its relatively low price. Ordinary lake or rive! 
sand is inferior to sea sand and silica sand. 
steel grit and shot are used to a certain extent, but are not suitabl 


Abrasives, such as 
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for such classes of work as electroplating or galvanizing, as the 
adherence of metallic dust prevents the success of the final process. 
All abrasives should be screened each time before using to remove 
particles large enough to plug the nozzle and also to « liminate fins 


it\ 


particles which only produce dust and have no abrasive qu il 


rABLI FLOW OF FREE AIR FOR DIFFERENT SIZ! F NOZZI 
Dian 
eter Pr M ind Corresponding He I 
t ‘ I HH 10] H Ij 
— Hire | } 
‘ ‘ 
In the ! ( ‘ | nece ' t} 
gather | settling the dust rather than discharging t 
r VW : | 97 - 1 1991. p 158-462 
11 fig 
Work Ss ) oe mi (; R ‘ | ss 
Eper ving y re ( 
] i 1 ‘ ctw | (Fé 7 - 
t} r th wl the machine is equipped. He that 
whet CX high speed is used only part the el { 
presented to the work, and when sucl thing happens the re 
ning part ply laps over on the surface ground during tl 
receding revolution of the work and there 1s a non-unilorm wearing 
thor The portion of the wheel face which is not cutting but 
nly dragging on the work becomes glazed and adds usel 
riction to the operatior hus increasing the power consumptt 
the machine 
rhe importance of using the greatest possible radial depth « 
is next discussed. Even a small increase in the radial dept! 
cut permits for the same amount of work to reduce the number 
ble travers which. for the same rate of traverse, means 


terial reduction in the time consumed in grinding a piece 


Phe question of the effect on the amount of stock ren oved in its 
ion to wheel wear when the speed of grinding is reduced, is also 
issed in some detail on the basis of the graphic analysis of the 
on of a grinding wheel proposed by Prof. George I. Alder 

liscussion of the numerical casé ndicates that in that mstance 
ge of work speed from an excessive rate of 190 r.p.m. to a more 
nal speed of 75 r.p.m. increases the amount of stor k removed 
init of wheel wear 150 per cent. Vachinery, vol. 27, no. 5 
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MEASURING INSTRUMENTS 
Use or tHe MacMicnaret Viscosimerer iN TestinG PE- 
LEUM Propvucts, W. H. Herschel and FE. W. Dean. The Mae- 
\lichael viseosimeter is of the torsion type. Its essential parts 
a torsional pendulum 
The cup 


a rotatable motor-driven oil cup and 
pended above the center of the cup by a piano wire 
in inside diameter of about 70 mm. (2-13/16 in.), is equipped 
1 an external heating coil of resistance wire (which can be used 
when the cup is at rest), and is set in an oil jacket which also 
The cup 1s driven with a set of speed-reducing gears 
by means of a small electric motor. The latter is equipped with 
speed-control device of the phonograph type and it is possible 


VOLVE S. 


to attain very reliable and accurate regulation of the rate of rota 


tion ol the cup 


The pendulum consists of a tube inclosing the suspension wire 
and carrving a disk at its lower end, an oil-filled dashpot slightly 
below the 1 idle of the tube, and i graduated dial ne { point 
Ol ipport I} lisk is about 60 mm. (3-5/16 n n diameter 

nd 5 mn ;/16 in.) thick. The dashpot, attached to support 
‘ { the trame ¢ the instrument, serves to ! | Z tion 

the | un | also is a convenient device to indicate when 
{ ent properly leveled 

Phi the tube by a tapered fit ¢ ted 
I () f M) ' | o the ngular defile ‘ ‘ ‘ i 
| Sa ! | I or} } turning tl! ‘ ; i} 

‘ t t =f ( ; 

vit? ‘ ; ‘ 
, | t ()y t 
' ~ ge | : 
{ , ¥ 
‘ \I \I 
( t¢ | te me ilt WW oO} ; ; . . arfact | 
g is | latter is import easuring the apparé . 
ties ch substances ( ed products or used t 
le ct se oils containing water and finely divided 
i flux t 1M Scos ete suct se Savbhol OY. 
tremel nre bl r testing pl ts of this sort, wl vith the 

MacMichael instrument reasor ecurate measurem ; 
be made It is al of value distinguishing true t 
plastic solids 

lhe limitation, in additi to what is stated above, li the 
fact that its constructor is such that calibration of the instrument 
in terms of its dimensions is impracticable 

It is important to bear in mind that the readings of thi Mac- 

Michael viscosimeter are related to absolute viscosity insté id of 

kinematic viscosity, and it is therefore necessary to know the spe 

cine gravity ol th oll tested br Fore Mae Michael re iding can be 
translated into terms of Saybolt seconds. This, however, intvo- 
luces no difficulty as it is the practice in the petroleum industry 
to measure the gravity of all samples anyway 

The paper gives careful directions for the calibration the 


Among other chings 


pparatus and for the methods of its use 
interesting method is suggested for measuring absolute vis 
cosities with the Saybolt viscosimeter Reports of Investigations 


of the U.S. Bureau of Mines, Serial No. 2201, Jan. 1921, 
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MECHANICS 


TorstionaL SrrencTH oF MvuuripLe-Spuinep Suarrs, C. W. 
Spicer Comparat ve torsional tests of splined shafts and full- 
round shafts 

Fifteen shafts were tested 
eter of 1.315 in. and outside diameter of 1.5874 in. The other 
ten were full-round shafts, five 1.2806 in. in diameter and five 
This last diameter was computed as the 
shafts The 1.2806-in 


Five were splined with small diam 


1.5 in. in diameter. 
theoretical equivalent of the 
shafts were intended to have the same diameter as the small diam- 
eter of the splined shafts, but they were reduced to the size that 
would clean up by grinding the most badly warped shaft in the 


splined 








°00 MECHANICAL 
heat-treating operation. All of the full-round shafts had at the 
ends practically the same diameter as the large diameter of the 
splined shafts. 

Curves were plotted showing twist against torsional stresses. 
An Olsen torsion-testing machine was employed and _ readings 
were taken by means of the Olsen troptometer attachment. The 
average readings obtained with the five shafts of each series were 
used 

It was found that a twist of 0.2 in. measured on a 12-in. radius 
between 9-in. centers was produced in the full-round shafts with 
the small diameter by a load of 6000 lb. per sq. in., while 8350 
lb. per sq. in. was required to produce the same twist in the splined 
shafts and 11,500 lb. per sq. in. in the theoretically equivalent 
full-round shafts. For a twist of 0.3 in. the figures were 9000, 
12,250 and 17,000 lb. per sq. in., respectively, for each of the 
three classes of shafts. Similarly for 0.4 in. twist, 12,000, 16,500 
ind 22,500 lb. per sq. in.; and for 0.5 in. twist, 15,000, 20,000 and 
27,800 lb. per sq. in. At this point the Johnson elastic limit was 
located for the splined shafts, that is, the unit increment of de- 
flection per unit load increase was 50 per cent greater than at the 
beginning. The Johnson limit occurred in the small round shafts 
at a load of 22,000 Ib. per sq. in. with a twist of 0 78 in., and at 
32,000 Ib. per sq. in. with 0.58 in. twist in the theoretically equiv- 
alent round shafts. (Paper read at the Annual Meeting of the 
Society of Automotive Engineers, New York City, January 12 
and 13, 1921, 2 pp., 4 figs., e) 


Three-Point Suspension for Automobile Engines, 
One Point Being Rigidly Fixed 


A New Principce oF ENGINE Suspension, 8. E. Slocum. Dis- 
cussion of application of three-point system of support to auto- 
motive engines as a means for eliminating the vibration due to 
synchronism. 

In designing a system of engine suspension which will eliminate 
vibrations, it is well to remember that there are two main types 
of vibration, one due to unbalance and the other to synchronism. 


SS A es 
































Fic. 4 APPLICATION OF THE THREE-PoINT PRINCIPLE OF SUPPORT 
To AUTOMOTIVE APPARATUS 


The first can be eliminated by well-known methods of balancing, 
leaving only the vibration due to torque recoil and inertia forces. 
The second can be eliminated by preventing synchronism, and 
this can be accomplished by isolating a machine from its support 
so far as the transmission of vibrations is concerned. To explain 
what this implies, it is pointed out first that any body may have 
at. most six degrees of freedom; that is, it may be free to move 
along any three mutually perpendicular axes, giving three degrees 
of freedom, and it may also be free to rotate about these three 
axes, giving the remaining three degrees of freedom. If one point 
of the body is fixed, this destroys the first three degrees of freedom 
since the body can no longer move as a whole in any direction; 
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but it is still free to rotate about any axis through the fixed point, 
so that it still possesses three degrees of freedom as regards rota- 
tion. 

To apply this to the automotive engine, suppose that one point 
of the engine is fixed, so that it can pivot about this point. Sup- 
pose that, in addition to this one fixed point, two other points of 
the machine are mounted on resilient supports. It is then evi 
dent not only that the machine will have three-point support, 
but also that within certain limits it will have freedom of motion 
about the fixed point, due to the resiliency of the other two sup 
ports. This type of three-point support, one point being rigidly 
fixed and the other two supports being elastic or resilient, leaves 
the body three degrees of freedom, and yet makes it possible to 
control absolutely the period of the vibration. In other words, 
by properly designing or adjusting these resilient supports it is 
possible to change the period of vibration so as to prevent any 
possibility of its synchronizing with the natural period of the en 
gine bed or foundation. 


Fig. 4 illustrates a three-point-support system as applied to auto 
motive engines. The method consists in mounting the engine in a 
cradle, and supporting this cradle on the chassis at three points 
The rear support is here the rigid point of the three, and in this 
case is placed directly underneath the transmission. The two for- 
ward supports are the resilient ones and are formed by interposing 
coiled springs between the cradle and the chassis. A_ special 
form of double telescoping spring is used, which permits vibrations 
of very small amplitude, but is very rigid as regards road shocks 
In fact, the action of the resilient supports is exactly the opposite 
of the ordinary shock absorber. The supports absorb vibration 
but do not respond to road shocks. 

It should be noted that this method of suspension supplements, 
but does not replace, careful balancing of all rotating parts; further- 
more, that its use will improve the performance of any type of 
engine, although most needed by the four- and eight-cylinder 
types. (The Journal of the Society of Automotive Eng neers, vol 


8, no. 1, Jan., 1921, pp. 54-56, 1 fig., tp) 


MOTOR-CAR ENGINEERING (See also Mechanics) 
POWER GENERATION (See also Wind Motors) 
Power Generation from Natural Hot Waters 


PowER GENERATION FROM NaturaL Hor Warers, P. Cauf 
ourier. In a number of places in France, northern Africa, Syria, 
Martinique, New Caledonia, etc., there are natural sources of hot 
water, and attention has been drawn to them as a possible source 
of power generation through the rise of cost of fuel in the last few 
years. 

The idea itself is not new, and several attempts have been made 
to employ such water for useful purposes. In 1917 Gabrié presented 
to the Academy of Sciences in Paris a proposal to vaporize water 
by means of heat in the interior of the globe, believing that the 
depth to which the water would have to be delivered would not be 
prohibitive. 

In the present instance, however, the discussion is confined to 
the use for purposes of power generation of hot water as it comes 
out of the ground without adding any heat through external com- 
bustion. This is intended to be done by means of “self-evapora- 
tion” of natural hot water. The theory of this is as follows: Let 
there be a weight P of water at the temperature f) enclosed in an 
adiabatic chamber under an absolute pressure below the saturation 
pressure Of steam at to. The liquid will then evaporate partially 
up to the point of saturation of the free space, and in doing so will 
borrow the latent heat of evaporation from the non-evaporated 
part of the liquid. Let t, be the final temperature and p the weight 
of the vaporized liquid. We then have the equation 


P(t) — th) = p(606.5 — 0.695t,) 


A drop in temperature of 6 deg. cent. will vaporize about 1 per 
cent of water (by weight). If now the vaporizer be placed in 
communication through a turbine with a condenser of temperature 
te, saturation will no longer occur and steam generation will be con- 
tinuous. The output of steam will be a constant one on condition 
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that the water cooled down to the temperature ft; 1s continuously from the ground which vaporizes the droplets of water carried 
removed and replaced by water at a temperature of to. In con- with the steam and raises the temperature of the mixtur 
densing, the steam will give up a quantity of heat equal to For large outputs the author suggests a generator bi ! 
p 606.5 + 0.305 f s shown in Fig. 5 The outer casing may be made either OL ste¢ 
. ° ‘ ’ or of copper acecorau x to the character of the it na Z 
and the work which can be theoretically usefully employed is rep igi ni . 
, 1 , . t the Ww the pre ire 18 lo | ) { 
resented by the product obtained by multiplying this quantit) ; 
by the mechanical equivalent of heat 125) and by the Carnot re “ : 
efficiency coefhicient t 273 + t:), all values being in c.g : ret 2 Png ¥ 
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rate Steam 1 1 on the \ r flowing 
) ( ] r oti ( lor the 
In order to make the flow of steam easier the plates ¢ 
el tthe top and large! t tie bottom of the gene 
From the generator (Fig. 6) the steam flows to a superh 
surchautt l! the purpose ol which is Lo dry the steam n | raise 
its temperature from 35 to 40 deg. cent 95 to 104 deg ihr 


From the superheater the steam may go either to a series of tu 
bines, or preferably to one low-pressure turbine. The condenser 
ind pumps used would be of the standard types 

It does not appear from data presented in the article that 
CAUFOURIER SELF-VAPORIZER FOR GENERATION OF STEAM FROM such machine has ever been built. but the subject is of considerablk 


Water at Temreratures or 50 To 75 Dec. CENT ; . ee ; ; 
interest Le Génie ¢ l, vol. 78, no. 2, Jan. 8, 1921, pp 


: . ) figs 
in France and Africa, the author finds that they are capabl aiden 

giving outputs of from 100 hp. to as high as 12,200 hp., which 

true, would mean that natural sources of hot water represent §}{] PBUILDING 


irce of power generation which deserves serious attention un- 


certain conditions. New DesiGn or 10,000-Ton TANKE! Description of a tank 
so much for the theory. As far as practical realization of the built by Sir W. G. Armstrong, Whitworth & Co., at Newcastle 
tem 1s concerned, the first thing needed is the construction ot ol -Tyne, england 
lf-vaporizer such that heat losses shall be reduced to a mini- The most interesting feature of this vessel is the structu 
im, and also of a turbine working at pressures below atmospheric. — framing which is carried out on the Foster-King transverse systen 
this purpose, however, the present exhaust turbine may be — in which the total weight does not exceed that of the longitudinally 
venk ntly ust d. As regards the boiler or self-vaporizer, a good framed vessel such as 1s embodied in the Isherwood system 
| has been done in the way of producing such apparatus on a In the King system a number of deep longitudinal girders are 
ll seale in various medical establishments stationed at the nat- fitted to the bottom and sides of the vessel and also to the cente1 


| sources of hot water with a view to increasing the volume bulkhead. At the transverse bulkheads these girders are carried 
team tor purposes of inhalation. Such is, for example, the athwartships, while one or more deep floors are arranged in eacl 
porigene” of Doctor Lajaunie, as used at Ax-les-Thermes, oil compartment according to its length. The deep girders on 
t somewhat like an aleohol still. In this the mixture of gas the transverse and fore and aft bulkheads are so arranged that 
vapor generated in the upper part is taken up by a suction alternate tanks are left clear for calking. (Marine Engineering 
i» and sent through tubes surrounded by hot water coming — vol. 26, no. 1, Jan. 1921, pp. 12-15 and 2 plates, d 
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Vertical Boiler with Water Purifier 


Water Purirrer in VertTICAL BorLer. In locomotive cranes 
the item of washing and maintenance work on the boiler is of 
great importance, especially on contract work where such water 
has to be used as is available. 

A locomotive-crane boiler has been placed on the market 
equipped with an annular scale chamber located between the 
tubes and the shell plate as shown in Fig. 7. 

The feedwater is passed through this scale chamber at about 
1/200 of the speed through the intake pipe and attains a tempera- 
ture at which the scale-forming impurities are liberated from 
solution without the use of any chemicals. The impurities are 
then carried in suspension, and as the movement of the water is 
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very slow these suspended precipitates settle down readily to the 
bottom of the chamber. This settling is accelerated by the decrease 
in density of the water as it is heated and by the decrease in its 
fluid friction. 

The purifier consists of the annular seale chamber A extending 
completely around the tubes with a l-in. water space B between 
this chamber and the boiler shell. The outlet into the main por- 
tion of the boiler is the slot C guarded by the apron D. The 
feedwater is admitted directly to the scale chamber A at a point 
farthest from the outlet slot. It travels slowly around this chamber 
to the outlet and reaches, approximately, the boiler temperature 
before overflowing. The apron shown at D keeps any floating 
impurities, such as grease, oil, ete., from being discharged into the 
main boiler. 

As regards the efficiency of this purifying device, it is stated 
that in one test of a 42-in. diameter boiler of this type at Paterson, 
N. J., a feedwater naturally carrying 5 grains per gal. was loaded 
with 70 grains of calcium and 70 grains of earth, a total of 145 
grains per gal. The feed was taken from a barrel agitated with 
carbonic acid gas to form calcium carbonate. After about 1200 
gal. of this kind of water has been passed through the boiler it 
was allowed to cool, when the heating surface and lower mud 
ring were found to be perfectly clean and the mud about 6 in. 
deep in the scale chamber. The blow-offs were both plugged 
so that all impurities remained in the boiler. 

No data as to the relative sizes of the parts or as to cost of con- 
struction of the boiler are given by the author in the original arti- 
cle. It is stated that this boiler was designed in 1919 by Thomas 
T. Parker, formerly chief boiler inspector of the Fidelity and Casu- 
ality Company. (The Iron Trade Review, vol. 68, no. 4, Jan. 27, 
1921, p. 293, 1 fig., d) 
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TESTING (See Abstract on page 193 
WELDING 
Properties of Metal in Arc-Fusion Welds 


Properties OF Arc-Fusep Merar, Henry 8. Rawdon, Edward 
C. Groesbeck and Louis Jordan. An extensive paper, of which 
only the summary can be presented here. A fusion weld is funda- 
mentally different from all other types in that the metal of the 
weld is essentially a casting. The are-fusion weld has charae- 
teristics quite different from other fusion welds. A preliminary 
study of a considerable number of specimens welded under different 
conditions confirmed this general opinion coneerning are welds 
A knowledge of the properties of the are-fused metal is fundamental 
in any study of electric-are welding. 

Blocks of are-fused metal of size large enough to permit a tension 
specimen (0.505 in. diameter, 2 in. gage length) to be taken from 
each were made under different conditions of fusion. Two types 
of electrodes, a “pure” iron and a mild steel, were used in the bare 
condition and also after receiving a slight coating. With these 
were included a set of similar specimens prepared outside of the 
Bureau of Standards by expert welding operators. 

During the fusion the composition of the metal of both types 
of electrodes is changed considerably by the burning-out of the 
carbon and other elements, and the two become ve ry much alike 
in composition. A very considerable increase in the nitrogen 
content occurs at the same time. 

The mechanical properties of the are-fused metal as measured 
by the tension test are essentially those of an inferior casting. 
The most striking feature is the low ductility of the metal 

All of the specimens showed evidence of unsoundness in their 
structure, tiny inclosed cavities, oxide inclusions, lack of intimate 
union, ete. These features of unsoundness are, seemingly, a 
necessary consequence of the method of fusion as now practiced. 
They determine almost entirely the mechanical properties of the 
are-fused metal. The observed elongation of the specimen under 
tension is due to the combined action of the numerous unsound 
spots rather than to the ductility of the metal. That the metal 
is inherently ductile, however, is shown by the changes in the 
microstructure produced by cold bending. By taking extreme 
precautions during the fusion, a great deal of the unsoundness 
may be avoided and the mechanical properties of the metal may 
be considerably improved. However, the specimens as described 
are more representative of actual present practice in welding. 

A very characteristic feature of the microstructure of the are- 
fused metal is the presence of numerous plates within the ferrite 
crystals, arranged usually along crystallographic planes. These 
persist in the metal after prolonged heating; for example, 10 hr 
at 1000 deg. cent. in vacuo does not remove then. The various 
lines of evidence available indicate that they are related to the 
nitrogen content of the metal, which is increased Curing the fusion 

Upon heating the metal above the temperature of the Acs trans- 
formation, the nitride enters into solid solution in the ferrite and 
is retained so by quenching. Upon heating this quenched met il 
the plates reappear and begin to show at a temperature of approxi- 
mately 700 deg. cent. The effect of nitrogen upon the Ars trans- 
formation is very similar to that of an equal amount of earbon 
However, there is no evidence of a transformation corresponding 
to the A; or the pearlite change due to the nitrogen in the steel. 

Microscopic examination indicates that there is but little, 1 
any, relation between these nitride plates and the path or rupture 
produced by tension. The effect of grosser imperfections of th 
metal is so much greater than any possible effect of the nitric 
plates in determining the mechanical properuies that the cor 
clusion appears to be warranted that this feature of the structur: 
is a matter of relatively minor importance in ordinary are welds. 

Judged from the results obtained, neither type of eleetrod 
appears to have a marked advantage over the other. The use of 
slight protective coating on the electrodes does not appear | 
affect materially in any way the mechanical properties of the ar 
fused metal. 

An extensive bibliography of physical characteristics of t! 
metal of the weld and on nitrogen in iron and steel is appended. (U 
S. Bureau of Standards Bulletin No. 179, 1920, 63 pp., 28 figs., gA) 
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be called the area efficiency. 

From this the author proceeds to the determination of the con- 
tions under which for a given wheel area F the largest amount 
the energy E in the wind may be converted into useful output, 
nd what is, under these conditions, the area efficiency of the wheel 
lo do this the problem is conceived in an ideal manner, namely, 
the windmill wheel is replaced by a suriace which opposes a certain 

istance to the wind and thereby reduces its velocity and kinetic 
nergy, transforming this kinetic energy into useful work with n 
Actual windmill wheels differ from this idealized 
ception mainly by the fact that in their case losses occur in the 
process of conversion of energy which still further reduce the area 
efliciency. By employing the idealized conception of the wheel 
the numerical values of efficiencies are made larger than they can 
be actually, and represent really the upper limits of efficiency 
which are never exceeded in actual practice. 
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A Department Conducted by the Research Committee of the A.S.M.E. 
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tarti 1 lightir batteries at the request of the Motor Transport 
Cory the Arm The curves show the instantaneous demands up 
batteri vhen cranking engines. The initial values of current and 
vol } been obtained by the use of the oscillograph and the wa 
in wl the rapid decrease of current occurs as well as the 1 
resulting from the compression in the different evlinders cl 

how \1 terpretation of the curves shows that much addit 
inforn ild be obtained with respect to e 
starter svstem nd of the engine itself. The res 

rather tha quantitative, but indicate a yx ssib 3 
method for the study of lubrication, ignition, e 

tributor action In addition, an exact method 

uring the speed from one revolution to another. 

made at different speeds, different throttle oy t 
temperature Bureau of Standards, Washington, 

S. W. Stratton, Director. 
tomot Vel und Equipment A2 CARBONIZATION OF LUBRI 
CATING OILS Circular 99 of the Bureau of Standards on Carboniza 
tion of Lubr ng Oils may be obtained from the Superintendent 

f Document Government Printing Office, at 10 cents per copy. 
The paper contains 44 pages, discusses the nature and effect of the 
deposits formed in internal-combustion engines, and shows that the 


a misnomer because the deposit consists mains 
Brief 
rning the formation of deposits. 


“ecarbor l 
iltic 





matter vwccounts are given of the nature of petroleum 
The oxidatio1 





ind theories cones 


l 
und crack 


petroleum are discussed in detail. Carbonization tes 
on oxidation and upon cracking are discussed wit! 
the and procedures for the “‘Waters”’ 
tests The distillation 
touched upon and the general discussion gives brief sum- 
papers. and finally it 
the subject of 


Ing ol 
which depend uy 
full description of 
ind 


methods are 


apparatus, 


“Conradson carbon residue” are given. 


maries of certain controversial is pointed out 


that 
combustion e 


internal- 
Waters 
Stratton 


is to be learned on lubrication of 
This paper was prepared by ¢ ki. 
Chemist, Bureau of Standards. Address Director S. W. 


Bureau of Standards, Washington, D. ¢ 


much 


ngimes. 


Cement and Other Building Materials A4-21. DEFINITIONS AND Sprc 
IFICATIONS OF LIME. Cireular 106 of the Bureau of Standards con 
tains a discussion of lime, its manufacture and use. It can be ob 
tained at 5 cents per copy from the Superintendent of Documents 


Government Printing Office, Washington, D. C. 

Tar and Coke A1l-—21. Gas Burners. The Bureau of Stand- 
ards has been investigating burner design and operation for the In- 
dustrial Fuel Committee of the American Association. The 
result of the first part of the work is covered in a paper entitled The 
Design of Atmospheric Gas Burners, which will be published shortly. 
Ihe work refers to industrial burners, but a study has been made of 
domestic burners for natural gas. Bureau of Standards, Washington 
D.C Address 8S. W. Stratton, Director. 

‘uels, Gas, Tar and Coke A2-21. STANDARDS FOR GAS Service. Circular 
32 of the Bureau of Standards deals with standards for gas service. 
\ fourth edition of this will be released shortly and will include all 
changes in the standards for gasservice to the end of 1920, including 
a short discussion of the causes which have compelled changes in the 
standards and the significance of such changes. Bureau of Standards, 
Washington, D. C. Address 8. W. Stratton, Director. 

Tar and Coke A3-21. Srructrure 1n Brruminous Coan. Re- 

port Serial 2196 on the Structure of Bituminous Coals, by Rheinhardt 

Thiessen, Research Chemist of the Bureau of Mines, gives a résumé 

of the work reported in Bulletin 117 on the Structure of Paleozoic 

Bituminous Coals recently issued by the Bureau of Mines. The 

Bulletin contains 296 pages with 160 illustrations and may be obtained 

from the Superintendent of Documents, Government Printing Office, 

Washington, D. C., for 80 cents. The report indicates the method 

of microscopic examination which shows that the coal is made up of 

parts which were at one time pieces of wood and other parts which 
contain humic matter, resin, carbonized material and some mineral 

matter. U. S. Bureau of Mines, Washington, D. C. Address F. B. 

Foster, Director. 
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tallurgyu ar Vet yraphy A HARDNESS OF STEELS BY ABRAS 
rhe relative hardness of various types of steels produced by ibject 
ng all of them to the same abrading influence has been detern ined 
with the following results In all cases except the high-carbo 
iustenitie steel no pronounced effects of the abrasion were observed 
The hardness of carbon steel is increased and that cont ining OLS 
per cent carbon shows the greatest increase Alloy steels generall 
show a smaller increase in hardness of the abraded surface and ji 
some cases show a decrease of hardness. High-carbon austenitic ste 
show a marked decrease of Brinell and scleroscope hardn Phi 


Vetallurgy and Metallography AS 


viewed in the light of Beilby's theory may be cor 
sidered as the the 
expense of crystalline matter which affects the hardness of the abraded 
the but not the character of it 


The decrease of hardness in the high-carbon austenitic 


process ol abrasion 


resulting in production of amorphous matter at 


surface of metal probably general 


structure. 
may be caused by the martensite being present in a 


steel 
greater amount 
in the lower layer of the examined specimen than in the inner portior 
according to Benedick’s pressure theory, and it seems possible that 
if the surface layer is ground away the next or more austenitic layer 
should be found somewhat softer. Bureau of Standards, Washington 
D.C. Address 8. W. Stratton, Director. 

21. TEMPER 
An extensive view of the literature on this subject has been made wit} 
the result that the nature and occurrence of temper brittleness may 
be summarized as follows: Certain steels which have been hardened 
by quenching from temperatures above the As point and tempered 
at temperatures ranging from about 450 to 600 deg. cent. show le 

impact values if they are cooled slowly from tempering temperature 
as compared with those cooled quickly. The cause of this phenomenon 
which is also referred to as ‘Krupp Krankheit” has not been clearly 
established. The property of temper brittleness found 
present in carbon steel (0.25 to 0.4 per cent), nickel, chrome-nickel, 
chromium and certain other alloy steels. Chrome-nickel steels of the 
same chemical composition and heat treatment have been found t 
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‘ t t { I t Ls i t t I the I ler \“ tr 
t the lust wa Ided No were 7 } 
vith ve ties ex 100 ft. per n 
\ t a t w vdded a 1 ted ] 
t f ' rre t fift test wit I ted mi ind 
' ft thirtes vere caused by the idit lust 
No failure occurred from 38 tests with bonneted lamps The ¢« 1 
the tests are that unbonneted lamps are k ife in atmospheres 
ta t, pr ded the lamp i ldenly brought into sucl 
tm ere whet gauze is at a bright-red temperature. Bonneted 
im ire affected less by the addition of coal dust In extreme! 
lust itmospheres there might be a greater tendency for the glasses to 
ck Bureau of Mines, Washington, D. ¢ Address S. B. Foster, 
Direct 
Varnisi and Resins Al-21 The fe wing specifications have 
en prepared by the Bureau of Standards 
(ircular 102 Recommended Specification for Composite Thinner 
for Thinning Semi-Paste Paints when the Use of Straight Linseed 
Oil is Not Justified 
ir 103 Recommended Specification for Spar Varnist 
(‘ireular 104 Recommended Specifications for Asphalt Varnish. 
Circular 105:—Recommended Specifications for Liquid Paint Drier 


These may be 
Washington, D. ¢ 
ution Al-21 Non-CONDENSIBLE Gases. Technologic Paper 180 
n the Cause and Prevention of Formation of Non-Condensible Gases 
Ammonia Absorption Refrigerating Machines, by E. C. McKelvey 
nd Aaron Isaacs, was issued in October, 1920. It may be obtained 
from the Superintendent of Documents, Government Printing Office 
Wa hington, D. C., at 5 cents The paper covers ten pages 


obtained from the Superintendent of Documents 


a copy. 

ind discusses the effects of non-condensible gases in ammonia machines 

ind then describes experiments with distilled water and aqua ammonia. 

It also discusses the method of determining carbon dioxide in small 
imounts and the methods for preventing gas formation. 
{ the paper follows 


A summary 


1 The non-condensible gases found in ammonia absorption refrig- 
eration machines are due to either or both of two causes, namely, (a 
eaks of air into the system and (6b) the corrosive action of the am- 
monia liquor on the metal of the plant. 

2 When the foul gas is mainly nitrogen, the gas is derived from air 
that has leaked into the system, and leaks should therefore be sought. 
Che oxygen in the air is very quickly used up and so will be present 
n only a very small percentage of its original amount. If the foul 
ras is hydrogen, the cause is corrosion of the ammoniacal liquor. A 
ras containing both nitrogen and hydrogen shows both causes to be 


present 


added to the 
generator charge so that the charge in the generator will contain the 
salt to the extent of 0.2 per cent by weight, all foul-gas formation 
from the corrosive action of the ammonia charge will be stopped. It 
is recommended that the dichromate be added in all cases, as it has 
been found that its presence decreases the very small amount of gas 
caused by even the highest-grade ammonias. 


>} If a solution of sodium or potassium dichromate is 


t A method is given for the quantitative estimation of carbon diox- 
ide In ammonia 
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The purpose of this section of Engineering Researc] t ring 


together those who are wo 
tion or 
and to inform the 


research 


conterence, to prevent unnes 


profession of the ny 


upon problems. The addresses of these inv itors 

are given for the purpose of correspondence 

Machine To B See Meta Vet iphy B 

Vetallurgy and Metallography B MAGN! les } F Twist 
DRILLs The Bureau of St ! is taking part ‘ rative 
invest 1 Committe t A.S.T.M test by 
magnet St has é ill pr ed for t inves 
tigation and it } tested for mogeneity | i magnet method 
it the Bureau Drills are t be manufactured under refully 
controlled conditions, after which they will be again tested magnetically 
Ihe drills are then to be tested mechanically and an atte mpt made 
to correlate mechanical performance of the drills with the magnetic 
tests he object of the investigation is to develop an apparatus to 


test drills in a commercial way without destroying 


Standard Washington, D. ¢ 


h them B 
Address S. W. Stratton 


ir¢eau ot 
Directcr 
C—ReEsSEARCH PROBLEMS 


s to bring 
together persons who desire cooperation in research work or to 


tesearch 


The purpose of this section of Engineering 


bring together those who have problems and no equipment with 
those who are equipped to carry on research. It is hoped that 
those desiring coéperation or aid will state problems for publica- 


tion In this section 

Vachine Design C1-21. Bronze Beartnes. The behavior 
of steel shafts with various carbon contents when running in bronze 
bearings is desired This should 


data Address 8S. A. Hand, 
New York City. 


SHAFTS IN 


wear and similar 
Editor, American Machinist, 


refer to friction 
Associ ite 


D—RESEARCH EQUIPMENT 


The purpose of this section of Engineering Research is to give 
in concise form notes regarding the equipment of laboratories 
for mutual information and for the purpose of informing the pro- 
fession of the equipment in various laboratories so that persons 
desiring special investigations may know where such work may be 
done. 
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Scovill Manufacturing Company D1-21. FEaqvirment. Apparatus for the Manufacturing Department. It performs technical service regard 

electrical measurements of the following range ing time-signal reception for the regulation of the electric-clock system 
Resistance from 1 X 107 ohm to 1 X 10° ohms and the maintenance of X-ray apparatus. The service is extended 
Inductance from 1 X 10 °° henry in the Meter Department to the installation, maintenance and repall 
Capacity from 1 & 10-4 microfarad of electrical switchboard instruments and service meters, pyrometers 
Voltage from 1 millivolt of any frequency and thermometers, and the monthly checking of switchboard meters 
Current from 0.1 milliampere of any frequency with portable meters which are calibrated periodically against lal 
Breakdown voltages up to 30,000 volts oratory standards Address Scovill Manufacturing Company, Water 

The laboratory is equipped with platinum thermocouples, standard bury, Conn Attention R. S. Sperry 

pure metals for melting-point measurements, General Electric oscil 

lograph, complete radio apparatus for generation, study and use of RESEARCH PERSONNE! 

high frequencies; accoustic apparatus, including visual electric noise 


The purpose of this section of Engineering Research is to give 


indicator developed in the laboratory for quantitative, relative indication 
, 1} 


of loudness of sound, a diectograph loud speaker, a callophone loud notes of a personal nature regarding the personnel of various 
Sp aker,a W inkler Reichm in loud spe iker,am whnavox teler ep iphone laboratories, rie thods of procedure for commer ial work or notes 
icrophones eceiy s, transfo ers d generators . 
a hahaa sextet rmers and generatot regarding the conduct of various laboratories 
Galvanometers, voltmeters, ammeters, wattmeters, inductances 
ipacities ‘atstone bridges mY bridges, inductance bridges : ; ; 
capaciti W heatstone bn Ie capacity bridge inductan rid | BIBLIOGRAPHIES 
and potentiometers are also found in the laboratory 
Phe laboratory is equipped with selenium cells, constant-frequency The purpose of this section of Engineering Research is to infort 
peed apparatus, an Ever 1 bridge ger and tht , the profession of bibliographies which have been prepared. Ir 
fur ' 
ail Seiati sist ee es a ror = general this work is done at the expense of the Society.  Exter 
men, one jeweler, one high-grade mechani ne helper and two ippren sive bibliographies require the approval of the he eure hh ¢ 
wie mittee. All bibliographies are loaned for a period of one mont} 
he thoratoryv is located in two-story brick building he first 1] | 
laboratory 18 loca ee t lilding, ¢ only. Additional copies are available, however, for period 
floor containing a fully equipped machine shop, special research ro ‘ . . ; : 
a il motor-generators and storage s} The second floor two weeks to members of the A.S.M.E. or to others recommend 
tains the meter department, the standardizing, high-current and high- by members of the A.S.M.1 These bibhographies are on fi 
freque tables and space for miscellaneous testing and special set in the offices of the Society 
ups with the time-signal apparatus and desk space Phe laborator 
is provided with 110-220 volt d.c. and a.c. current and 440—volt, thre¢ Metal Manufact M Ineo ! PORGING AND FINISHIN 
phase, 60 cycle a.c. current. In addition there is 110-volt emergency Craw Hammer Heaps. A bibliography of ge. Search 3248 
storage-battery lighting svstem and a storage battery for currents Address A.S.M.E., 29 West 39th St., New } 
up to 500 amperes at three volts Laboratory apparatus w give Pet , Isphait HW 1 Products | j I \ Y F Pet 
coustant frequency between 60 and SO eveles at 110 | LEUM A \ SUBSTANCES 1017 | | M I 
frequencies of 1000 eyecles and above for small currents lwo-phase i 1 Bullet 120 the Bib rapt P 1 and A 
irrent may be obtained at any frequency up to 133 eycles Substances for the Year 1917 rt may b t ed from t G 
rhe laboratory is used for development of inventions and the per ernment Pr Off Superintend 1) P ) s 
fection of manufacturing methods with the development of theor Propertie I é ) Materials I [ Ir SPAI A bil xkrap! 
underlying the action of new electrical apparatus. It makes tests f three pages. Search 3240 Address A.S.M.1 29 West 39th St 
/ for the Sales Department, for the Purchasing Department and for New York 
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ONTRIBUTIONS to the Correspondence Department of MecHANICAL ENGINEERING are solicited. Contributions 
C particularly welcomed are discussions of papers published in this Journal, brief articles of current interest to mechani- 
cal engineers, or suggestions from members of The American Society of Mechanical Engineers as to a better conduct 
of A.S.M.FE. affairs. 


DeLamater Ericsson Tablet Fund would like to give some consideration to the subject without 
devoting much time to the question. 


To THE Eprror: Measured as to any one of its qualities, the St. Lawrence is 

The following subscriptions to the DeLamater Ericsson Tablet one of the greatest rivers of the world. But, measured as to all 

Fund have been received from members of the A.S8.M.E.: its qualities collectively, it is the greatest. From the standpoint 

. S. and V. D. Bevin $10 of history and discovery it occupies a prominent position. The 
A. Falkenau 5 Gulf of St. Lawrence was probably entered by Norsemen as early 

A. Hollander 1 as 1000 A.D., the accounts of Lief Eriessor and his followers 

D.S. Jacobus 5 clearly indicating that they were in the gulf at that date, though 

D. J. Lewis, Jr 5 the discovery of the river is credited to Jaeques Cartier in 1534 

J. W. Lieb... 10 Since the time of Champlain, about 1600, it has been a traveled 

G. M. Newcomer 10 pathway to the heart of North America. To the early explorers 
A. Schein 3 and later developers of the continent it was by far the most im- 

H. R. Towne 50 portant pathway. The explorers passed up the St. Lawrence 


99 ~=through the Great Lakes, or along their shores, to the plains of the 
West and down the Mississippi River. 


Further subscriptions will be duly reported. : : 2 ‘ , . 
The St. Lawrence River is remarkable for its magnitude, for 


H. F. J. Porter, Chairman, ac _ . Ser: : 
DeLamater Ericsson Tablet Committee. the stability of its bed, and for its beautiful shores and islands, 


New York, N. Y affording innumerable summer homes for those who love nature 

It drains some 300,000 square miles of area, of which 100,000 is 

water surface of the Great Lakes. Lake Superior is 1000 ft 

The ot. Lawrence River Project deep, its bottom reaching 400 ft. below sea level. Such great 

, natural reservoirs give the river a unique status as to the uni 

To THE Eprror: formity of its flow and as to the absence of destructive floods 

Having read in the correspondence columns of MrcuHanicaL The remarkable clarity and purity of its waters result in large 
I;NGINEERING and elsewhere much pro and con discussion of this measure from the influence of the lakes. 

subject, it may be permissible for one who is familiar with the When it comes to national, in fact international, economics 

St. Lawrence River to state some facts for the benefit of those who the St. Lawrence River is superlatively paramount. Though 
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1921 


it now carries 
by the depth 
evading many 


a heavy traffie by steamers 
of the lock sills 


shallow rapid sections 


in 


of 


the chain of Canadian 
though there 
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14-ft. draft, limited 
canals 


are a number 





of important water powers now developed, yet the possibilities 





to navigation and water powe! have searcely been touched. 
he surface of Lake Ontario is about 245 ft. above sea level and 
verag tilable flow is about 220,000 cu. ft. per se Phus 
er re now being wasted in hvdraulie friction some 6.000.000 
»., by far the greater portion of which can be recovered by 
mmprehensive scl e for ultimate expansion which must, by all 
! provid or the g est possibilities of navigati b 
eal y | nust be no mistake as to capacit 
} | ‘ } ( ore ot the ompetent repre 
tutives ¢ t ts and nations concerned 
Phe wl t St. Lawrence River and its p 
t 1 to the evolut American ¢ 
i I t 1 so intrinsically met 
g ! e pl t v e st ! g 


Contends That Monotony Is Not Objected to 
13\ Operators on Repetition Processes 


{ 
' 
( 
, 
< ‘ 
( ( 
‘ 
, ; I] } 
! The T tf 1M t T ( 
idered inct advantage This seems to indi 
' tery YY , + ’ " | | t) ] 
( ! otonous repetition work distinct] 
lif » 2 
life of the average repetition worker. 


Music Hath Charms But Not Power 


DITOR 


tice in your valuable journal in an article on ‘Measuring 
lwo-Hundred Millionth Part of an Inch,” on page 59 of your 
issue, near the bottom of the 2nd column, there is a 

tion of an old fallaev, which ought to have been dead and 


It occurs in 
stated that it would bi 
Brooklyn Bridge by means of a violin so 


long ago without any possible resuscitation, 
ras ‘Many years ago it Was 
t the vibrations set up would always be in unison with 
he bridge. Whether this can be done or not is 
The plain truth is that it cannot be done, 
ever first inflicted such a statement on the publie did not 
is talking about. I heard this statement repeated 
ears ago In what purported to be scientific lectures, which 
the 
( Any vibrating structure like a bridge is subject to larg 

losses by the imperfect elasticity of the structure, and 
he turbulence of the air surrounding a large structure in 
nm would consume considerable energy, and yet the tiny 
of energy radiated by a violin string which 
‘ not even enter the resonant structure but spread into the 
inding void—is supposed to be enough to wreck such a 
ture as the Brooklyn Bridge. The thing is so absurd that one 
rs why this fallacy should ever be repeated in print or in 
ther way. It is a fantastic statement from beginning to 
Just think of the loud note that the bridge itself would have 
‘er In unison with the violin before the bridge fell! 

E.iau THoMson. 


important. 
Vhat he w 


extent were simply impositions on the credulity of 


most of 


West Lynn, Mass. 


Milling-Machine Feed Systems 


looking 1 he literature on the subject of milling-machu 
feed syste Ih en much impressed by the lack « t atic 
I! estigatl ( le! I Ol | raignt is 
( dat , t hand A r ryt 
i” itt it 
thy 1 t r hing hea « , ha 
‘ T i Tig 
| | , , ( a 
| nt 1 
" ' em « 
“ | ‘ ( « 


‘ 
~ \ 
i) 
| 
‘ 
\ 
gS , 7 
te | emetl | mo 
bon MICITY « 1de! I I \ ir speed 
nd evolutions per minute Assume similarly r ge 
} 
| ot ] eed DOX In geome it rogression Wher Spinal 
peed is n, let smallest table travel be a inches per revolution of 
spindle Let the 1 tio « successive ¢l ges of gears in feed tr 
by lor simplicity s and r may be assumed equal, as is ofter 
ipproximately the cas nd Tables 1 and 2 mav be obtained 
giving the table travel per revolution of spindle for the above « 
ditions under each of t systems 
rABLI MILLING-MACHINE FEED ) SHAFT DRI FI { 
i t ] I I I 
ra {I ’ PEED FEI 
{AF'l 
; } ip I 
y 
By an analysis of the two tables the following points may be 


observed 


a In both systems the feed gear box gives a flexibility with the 
lowest spindle speed from a to r’a 
of spindle 


b In machine with feed train driven from spindle a 


inches feed per revolutior 


feed per revolu 
speed 


machine with constant-speed feed shaft, a feed per re volu- 


tion of r’a to r°a is given with highest spindk 


eli 


tion of a down to a/r* is given with highest spindle speed 
In conclusion it may be stated that if a be adjust d in each case 
to make machines equally good with lowest spindle speed, then 


the constant-speed feed shaft machine has a region of finer feeds 
‘On the Art of Cutting Metals,” 


Taylor's g 
pp. 49-52. 


al Manageme 


! Supplement to Frederick W 


Carl G. Barth, Indust nt, July 1920 
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per revolution available with the highest spindle speed, whereas 
the other machine has coarser feeds per revolution available with 
the highest spindlespeed. This is just the reverse to requirements. 
See statement 6.) 

Similarly, if a be adjusted to make the machines equally ad- 
vantageous with highest spindle speed, the machine with spindle- 
driven feedshaft would have inefficient slow feeds per revolution 
at the lower spindle speeds. 

The constant-speed feed shaft projects the total fl ribility f irnished 
hy the gear box into the region where needed, The spindle-drive 
machine does not, so a large part of the flexibility furnished by 
the gear box is wasted. 

A study of the two tables bears out the following statement: 
If the same range in useful feed per revolution is insisted upon 
in both machines, then the spindle-driven machine must be fur- 
nished with seven changes of feed gears instead of four, namely, 
a/r’, a/r?, a/r, a, ra, r’a, and r’a, or r must be increased to p, 
say, where p® ae 
efficiency, of course. 

The writer believes that there is no single tenable argument 
in favor of the machine with the feed mechanism operated from 
the spindle. Current practice would indicate that this is being 
more and more appreciated by leading milling-machine manu- 
facturers. 


or p = r*, with a corresponding decrease of 


Joun ATREY. 
Ann Arbor, Mich. 


Appraisal Principles Applied to Industrial 
Properties 
lo THE Eprror: 

A careful perusal of such articles concerning appraisals and 
valuations as have come to the attention of the writer within the 
past ‘two years, has led him to the conclusion that opposite prin- 
ciples are in use by different engineers, and, moreover, that nearly 
all such articles deal only with one class of property to be ap- 
praised or valued, namely, public-utilities companies. 

Within the period embraced from the signing of the armistice 
to the present day, business men and executives have had their 
attention focused on valuation of their property for many reasons, 
a principal one of which was the settlement of Government con- 
tracts, another the excess-profits taxes, and another the rapid 
rises in replacement costs of plant or equipment necessitating 
readjustment of insurance. Nearly all of these valuations fall 
within the industrial class. Some confusion exists in the minds 
of the average business man concerriing the terms used by all in 
appraisal work. The writer would like to define an appraisal as 
“a measure of economic worth,” and in explanation of this state- 
ment explain that the common medium or standard of this measure 
is money. 

For the purpose of this discussion the division of appraisals 
into two classes is made so that a comparison may be readily 
instituted and in order to show that the governing principles of 
the appraisal as applied to the two divisions vary somewhat. 
The divisions consist of public-utility properties and industrial 
properties. 

To ascertain just what should govern the appraisal, an examina- 
tion of the use to which the appraisal is to be put should be made. 
With this end in view, the writer enumerates the principal uses 
of appraisals, either public-utility or industrial, as follows: They 
are as a basis for, first, establishing rates for service or product 
second, charges for depreciation and depletion; third, tax returns, 
federal, state, and municipal; fourth, amounts of insurance to be 
carried; fifth, issuance of bonds or capital stock; sixth, mergers or 
consolidations; seventh, bank credits; eighth, purchase, sale or lease 
of property; ninth, settlement of estates; tenth, settlement and 
adjustment of partnerships; eleventh, court decisions. 

An analysis of the reason for the first use in connection with a 
public utility discloses that it is made invariably for the securing 
of a fair rate of return on the investment to the stockholder or 
bondholder, while in the case of its use by an industrial concern 
it is desired, in order to obtain a fair rate of return on the invest- 
ment and in addition so that the concern may be in a position to 
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secure the maximum rate possible under existing economic condi- 
tions. Therefore an appraisal of the property for this purpose in 
the case of public utility is usually based upon first cost, while 
in the case of an industrial company two appraisals may be made, 
the first on a basis of original cost and the second on a cost of re- 
production of like plant today, new and under existing conditions. 
There has recently been handed down a decision by Judge Valken- 
burgh of the U. 8. District Court, Kansas City, Mo., against the 
Missouri Public Service Commission enjoining them from enfore- 
ing a rate based on original cost on the grounds that the commis- 
sion’s original cost basis was in violation of the fourteenth amend- 
ment to the Constitution. Whether or not this decision by the 
Cireuit Court will be upheld by the Supreme Court remains to 
be seen. 

An examination of the second use—whether for public utility 
or industrial property—leads the writer to reason that if the ap- 
praisal is to be in conjunction with another it should be made 
upon the same basis as the appraisal it is to be used with, except in 
the case of Federal taxes noted below. 

In the case of an appraisal for the third use, either public utility 
or industrial, only the first subdivision, Federal taxes, will be 
dealt with. We are here confronted by a law modified and re- 
stricted by decisions from the Treasury Department, which 
roughly, may be summarized as follows: ‘Cost at date of acqui 
sition shall be used; if cost is not ascertainable 
March 1, 1913, is to be used.” 

The first portion of the quotation from the revenue act quit: 
clearly indicates that cost is the controlling element as of the dat: 
of building or purchase and that any rise in value was not i 
tended to be considered. 


a fair value as of 


For the purpose of establishing depreci 
tion rates in connection with Federal taxes, the fair value as 
March 1, 1913, may be used. It may be well to state that under 
the restrictions of the revenue act as generally interpreted, the uss 
of the word “appraisal” is erroneous. In. reality, for the purpos: 
of addition to capital an inventory at cost is the allowable us: 
But for the purpose of establishing a depreciation rate an ap 
praised fair value as of March 1, 1913, of such inventory is used. 

Space limitations will not permit the enumeration of appraisal 
as effected for use as a basis for the various state and municip 
taxes, as there are many different regulations by different stat: 
and cities. 

In the case of the fourth use, whether utility or industrial, 
would seem ridiculous for any business concern to insure for 
cost, when today the money derived from insurance would repla: 
one-half or one-quarter of the plant. Therefore, the only ba 
the writer can see that is fair is one that is based on present rm 
production under today’s existing conditions, taking into co: 
sideration future prices during the period to be covered by t! 
policy. 

An analysis of the fifth use quite properly shows that the bon 
holder would wish to know the present value of the property b« 
hind his bond. He is only relatively concerned with the pa 
cost but is most intimately concerned with its future value, and : 
likewise is the stockholder. Both bondholder and etockhold: 
are concerned also with the company’s earning power, and ther 
fore to the writer’s mind an appraisal falling under this cla 
should be based on a cost of reproduction of the property und 
existing conditions and prices, keeping in mind any probable f: 
or rise in prices affecting its reproduction value in the future ar 
as a further governor of value a very close examination of its futur 
earning power. 

Quite obviously the purpose of the sixth use of an appraisal for 
the merging or consolidation of either public utilities or industri 
companies is to give each its relative present worth, measuring bot! 
in cost to reproduce today and in earning capacity. It should |» 
easily seen that one company may have cost originally more but 
can be replaced cheaper today than another on account of change- 
in local conditions, and therefore the only correct basis of apprais:! 
is on cost of reproduction today. 

Bankers are concerned when using an appraisal the same as 
the seventh with, first, the present cost of the property and earn- 
ing power, and second, the future value. The first cost to them 1s 
largely a gage of the growth of the concern, and while perhaps 
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called for in pecial instances, 1s not the fair basis to ap] 


ppraise he readings given in the table indicate tl 
upon. It is the writer’s opinion that today’s basis of value i the corner of the gear case, bot] e and be it 
the only one proper to use each being erage of five readings taken in sucec \ 
An examination of the eighth, ninth and tenth uses shows that two dingo! opposite rners had thus beer hecker i. th 
they fall quite naturally into the same class as the fourth. The pur rm was swung t g ! 
chaser of a property will naturally be governed in his purchase by the Tet It ( { ( 
reproduction of a like property under existing conditions today, that Nover r 9) 
is, present cost Should he fail to be offered the prope t ring 1 t and t | 
‘ { t could ry ul Dud Hil I, where ! ( 
eller j ( | ¢ the wort propert 
iy | Xisting eco Ww ¢ | Cn ‘ 
| the | y 17 
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\ Plea for Proper Setting of Double-Reduction — joaq pas sin 
Marine Gears e ¢ 
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ito ] The gear on which this check was made was 12 ft lo obt un a marine gear that will be entirely successful. therefor 
in length by S ft. 6 in. wide on the foundations it must, In my judgment, be mounted in such a manner that t 
Due to the considerable difficulty expe rienced in the operation deflections of th ill will not be transmitted to the gear Cast 
double-reduction marine gears for propulsion, a number of 5S. K. Frencu 
ries have been advanced for the cause of failure in the gear Hlog Island. P 
I will not attempt to enter into a discussion of the merits 
he various theories, but simply give the results obtained that Ml 14] 

. ang se steel. t Inve ) | <8) idfield ( 
nay more fully appreciate the conditions under which these . rng teel, , invention of Sir Robert Hadfield—to who 
: : the. il for 192 as been awarded. even af Six 
have to operate * onn Fritz Medal f I 1921 ha been awarded, ven altel pec 

- _ om eat treatment 
or ler to obtain the figures given in lable l, i n meen 


tram was con- s so hard and tough that it ean only be machined 
. . ’ ) ng , his = slo in “~)S , ‘ articl ’ t , } 
cted with a revolving head similar to an engineer's transit, 3 grind aid : Phis 1 w and costly, an article in the Am 
; : achinist of 3 Q9 at: ' ¢ 
equipped with a seamless drawn tube extending in opposite of January 13, 1921, stating that it 
. = 2 » ° . wr " rs 11) yh) e " ol > ae : ‘ . ‘ 
‘tions 7 ft. from the center, this tubing being trussed with ©UrTence for an 1S-in. abrasive wheel with 2-in. face to wear away 


a ° a . re . 1 r} t* fo c’ of ‘ » Tr , iT ) Lin eels 
no wire to make it as nearly rigid as possible. This apparatus *¢ the rate of one inch of diameter per hour of u Wheel 


is the average ov 


secured to a pad bolted to the center of the gear-case cover. usually run at a pe ripheral speed of 5000-6000 it. per min., 
en the arms were swung diagonally across the gear case, a pin feed of trom '/« to in. per revolution of the work, and a depth 
goge to which was attached a Starrett indicator was used at each ©! CU OF Irom */¢: to */100 In. The wheels best suited for suel 


- . . . eLr ‘ . 7 “~) ») = r m P P. eh » . . 
ier of the gear, two engineers taking the readings between the work are from 10 to 24 in grit and from M to T in grade. 
ner of the gear-case frame and the under side of the bridge arm 
iltaneously. 


'Gen. Supt., Propulsion Machinery Dept., An 


erican International Shi 
building Corporation 

















WORK OF THE A.S.M.E. BOILER CODE COMMITTEE 


HE Boiler Code Committee meets monthly for the purpose of consid- 

ering communications relative to the Boiler Code. Any one desiring 
information as to the application of the Code is requested to communicate 
with the Secretary of the Committee, Mr. C. W. Obert, 29 West 39th St., 
New York, N. Y. 


The procedure of the Committee in handling the cases is as 
follows: All inquiries must be in written form before they are 
accepted for consideration. Copies are sent by the Secretary of 
the Committee to all of the members of the Committee. The 
interpretation, in the form of a reply, is then prepared by the 
Committee and passed upon at a regular meeting of the Com- 
mittee. This interpretation is later submitted to the Council 
of the Society for approval after which it is issued to the inquirer 
and simultaneously published in MECHANICAL ENGINEERING. 

Selow are given the interpretations of the Committee in Cases 
Nos. 312, 313, 318. and 322 to 330 inclusive, as formulated at the 
meeting of December 6, 1920, and approved by the Council. In 
accordance with the Committee’s practice, the names of inquirers 
have been omitted. 


CasE No. 312 Reopened) 


Inquiry: Is it necessary in the construction of small Star-type 
water-tube boilers for steam heating which are to carry more than 
15 lb. pressure at times, to drill the inside and outside ends of stay- 
bolts? It is believed that it was the intent of the Committee to 
cover in this requirement the waterlegs at front and back ends 
which are considered as headers. 

Reply: Uf the grate area is more than 15 sq. ft., the staybolts 
are less than 8 in. in length, and the pressure exceeds 15 Ib., it will 
be necessary to drill the staybolts in order to comply with the Code 
requerements. 

It is the opinion of the Committee that the staybolts in the side 
sheets and that portion of the tube sheets below the tubes of boilers 
of this type, need only be drilled on the outside ends as required 
in a boiler of the locomotive type, but that the staybolts in that 
portion of the tube sheets containing the tubes should be hollow 
or drilled at both ends as required for the waterlegs of water-tube 
boilers. 


Case No. 313 


Inquiry: Is it permissible, under the requirements of Par. 186 
of the Boiler Code, to join by autogenous or fusion welding the 
butting edges of flanged plates to form the waterlegs of detached 
smokeless fireboxes, where the stress due to the steam pressure is 
fully carried by staybolting? 

Reply: The welded construction described is allowable under 
the rules of the Code provided the strength of the structure is 
sufficient to meet the Code Rules without making any allowance 
for the holding power of the weld. 


Case No. 318 


Inquiry: Is it permissible, under Par. 331 of the Boiler Code, 
to omit the stamping from completed shells of miniature boilers 
which are formed by a cupping or hot-drawing process in which the 
stamping is necessarily obliterated? 

Reply: It is the opinion of the Committee that the intent of 
Par. 331 would be met if a record of the heat numbers taken from 
the plates were checked with the mill test reports, and if found to 
meet the Code requirements, the inspector may authorize the 
manufacturer to proceed with cupping the plates, after which the 
manufacturer is to stamp the shell, in the presence of the inspector, 
with a lot number which will identify the sheet with the test sheet 
record. 

CasE No. 322 

Inquiry: What material is it necessary to use under the re- 
quirements of the Boiler Code for the Y-fitting, also for the safety- 
valve body, for safety valves to be operated at a pressure of 225 
lb.? May cast iron be used for this purpose? 

Reply: Under the requirement of Par. 9 it is necessary that the 
Y-fitting be constructed of steel, but the safety-valve body need 


not be of steel] unless to operate with superhes ed steam (sec Par 
289 


Case No. 323 


Inquiry: Does Par. 380 cover all classes of lap-seam_ boilers 
including boilers of the locomotive type, or does it apply solely 
to h.r.t. boilers? Is it the intent of the Boiler Code that the drums 
of water-tube boilers over 36 in. in diameter and over 20 years of 
age come under the requirements of Par. 380? 

Reply: It was the intent of the Committee that the appliea- 
tion of Par. 380 should be limited to h.r.t. and similar types ol 
fire-tube boilers, the shells of which are exposed to the fire or 
products of combustion. It was not intended that Par. 380 should 
apply to the drums of water-tube boilers, or boilers of the loco 
motive type. 


CasE No. 32 
In the hands of the Committe: 
CASE No. 325 


Inquiry: Is it necessary in existing installations that, undet 
the requirements ol Par. 315, the feedwater delivery pipe shall be 
carried through the shell of an h.r.t. boiler near the front end in 
all cases? With seale-forming water it is found that with the 
delivery pipes carried through the shell near the back end, th 
could be easily removed for cleaning out seale, ete 

Reply: Attention is called to the fact that Par. 315 appears 
in Part I, Section I, of the Boiler Code and therefore does not 
apply to existing installations. 


Case No. 326 
Annulled 
Case No. 327 


Inquiry: Is it necessary, under Par. 430d, that the fusibl 
plug must be located in a tube not less than one-third the I ngth 
of the tube above the lower tube sheet where such a boiler is fitted 
with an extra head and a water-heating compartment at the top 
of the shell? 

Reply: It is the opinion of the Committee that where a toy 
compartment is utilized for preheating of feedwater, the measure- 
ment of the tube may be construed as applying to that portior 
of the tube between the firebox tube sheet and the point where the 
tube enters the top compartment. 


CasE No. 328 
In the hands of the Committee 
Case No. 329 


Inquiry: What tensile strength shall be used for the caleulati 
of the maximum allowable working pressure of pressure part 
formed of steel castings of Class B grade or of seamless steel tubn 
material? 

Reply: It is the opinion of the Committee that the tensi 
strength used in the calculation of pressure parts formed of ste: 
castings of Class B grade or of seamless steel tubing shall be t! 
minimum tensile strength determined from tests made on the t 
specimens located and taken as given in Par. 88 of the Code. 


CasE No. 330 


Inquiry: Is it permissible to repair cracks in the tube she« 
of water-tube boilers by autogenous or fusion welding? In t 
recommendations in the Appendix it is stated that no welding s! 
be allowed in cracks in shell plates or other plates subject to tens 
strain, yet it is stated that where tube sheets of boilers  h: 
deteriorated not to exceed 25 per cent of their original thickn 
the same may be reinforced and repaired by any process of aut 
genous welding. 

Reply: It is the opinion of the Committee that such process 
reinforcing and repairing may only be used on tube sheets whi 
are not subject to tensile strain, as permitted by the Appendix 
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ans tor O izing the Port of New York 
Plans for Organizing the Port of New York 
Automatic Electric Subway to Eliminate Surface Congestion and Reduce Handling Cost 
"THE terminal problem of New York City has an important construction of grain elevators, and the establishment 
bearing on national industry and transportation. A report — ports in the port district 
presented to the governors of New York and New Jersey by the The most pressing element in the problem is the service to a 
New York, New Jersey Port and Harbor Development Com- from Manhattan Island itself. This problem 1s complicated by 
mission should be of great interest to engineers. Briefly the the need for eliminating the New York Central tracks at the 
recommendations of the Commission are as follows grade on the west side of Manhattan and the congestion whicl 
1 Adoption of a compact between the states of New York and prevents the bringing Ireight ¢ to the l gs « Hipp. 
New Jersey providing for the creation of a single port district and consignes 
administered by a single port authority sefore reaching its fi decision, the Commission gave carelu 
2 Construction of an automatic electric system connecting the  considerati 
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Map SuHowinG Proposep Beir Lines anp AvuTomMaTic ELEcTRIC System 
trunk-line railroads with terminal stations in Manhattan a Railroads for standard rolling stock, both elevated and 
| or the distribution and collection of general merchandise, below ground 
| reight, and food products bh Motor-truck service between New York and New Jersey 
D velopment of a standard belt-line railroad system for all similar to the Cincinnati trap-car system 
arts of the port except Manhattan, embracing inner or e Cableway truck-conveyor system 
vaterfront belt lines in New York and New Jersey, middle d Improved water transfer service 
iM It lines in New York and New Jersey, and an outer belt line ‘| he plan evolved will re ke ase the Hudson River and New Jerse 
n New Jersey waterfronts from pier-station occupancy, will dispose of the New 
nsolidation of railroad marine operation not eliminated by York Central’s surface tracks, will provide ample capacity for 
the automatic electric and extended rail service, with separate the future and effect a large saving in terminal cost. This system 
ont railhead terminals for car-float service and lighterage. known as the Automatic Electric, will resemble a railroad but 
irther recommendations are made concerning food-receiving — will function as a conveyor, electric circuits being used to hold thi 
ns and terminal markets in Manhattan and the Bronx, pro- — trains in fixed position with respect to each other. The elements 
n of waterfront piers, warehouse facilities, dredging of channel, of the systems are a belt-line railroad in New Jersey reaching all 
I itving bridges, zoning of steamship terminals by trade routes, Continued on dase 220 
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Recent Hydraulic Development on the 
Pacific Coast 


VER since the announcement was 
4 made at the Pasadena Conven- 
tion of the National Electric Light 
Association by the Water Power 
Development Committee last spring 
that a program of expenditure 
amounting to $700,000,000 must be 
put under way immediately in the 
West for a ten-year development 
period, there has been a considerable 
stir throughout the nation in follow- 
ing the Pacifie Coast situation. The 
year just brought to a close has seen 
more than this program outlined put 
into operation. Below is a summary 
of the present status of this work. 
The report of the California Rail- 
road Commission shows that this 
state alone has issued some $60,000,000 in hydraulic securities dur- 
ing the past year under the approval of the Railroad Commission. 
It is interesting to note some of the outstanding features of this 
development, as a number of records are being established. At 
the Kern River No. 3 power plant of the Southern California Edison 
Company are being installed two Pelton reaction turbines of 23,500 
hp. capacity operating under a head of 802 ft. On the Pit River 
development of the Pacifie Gas and Electric Company are being 
installed two 40,000-hp. turbine units of the Allis-Chalmers design. 
The Great Western Power Company in its Caribou plant is putting 
into service this month transmission of hydroelectric energy at 
165,000 volts over a distance of 190 miles. Both the Pacific Gas 
and Electric Company and the Southern California Edison Company 
have under way the installation of 220,000-volt long-distance trans- 
mission. The copper for the Pit River development of the Pacific 
Gas and Electric Company, which is to operate at 220,000 volts, 
has recently been ordered from the Anaconda Copper Mining Com- 
pany of Great Falls, Mont. The finished cable will have a 500,000- 
circular mil cross-section made up of seven conductors, seven-rope 
lay strand, and it is the largest rope strand which the company 
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has had to build. Something over ten million pounds of copper 
will be required and it will require approximately two hundred 
freight cars or about eight average-size freight trains to haul the 
finished order. 

It is impossible to go into detail in a brief sketch such as this in 
regard to the many interesting features, or even to outline the 
gigantic power program that is under way in the West. <A general 
conception of its magnitude, however, may be gleaned from the 
fact that the Southern California Edison Company in its sworn 
statement before the California Railroad Commission states that 
it will complete its Big Creek development within the next fifteen 
years, developing a total of something over 800,000 hp. at a cost of 
$200,000,000. This energy is to be transmitted into Los Angele 
at a distance of 240 miles over a 220,000-volt circuit. The com 
pany is now under active construction of this program and the first 
units in this new development will be put into commission during 
the current vear. This same company has quite recently mace 
announcement of the taking out of water rights on the Colorad 
River which will necessitate the building of a dam 500 ft. high and 
which will bring about the storage of 40,000,000 acre-feet. As th 
largest storage reservoir in the western hemisphere now stores but 
something like 2,600,000 acre-feet, being that of the | lephant Butt 
Dam in New Mexico, it is readily seen to what gigantie proportion 
such a development may arrive. The conservation of this water 
will bring about the development of 4,200,000 hp. By leaving out 
the Grand Canyon of the Colorado, the company expects to develoy 
2 SOO 000 hp. 

The four principal companies that are now under active operatio: 
in development work in California are: The Southern California 
idison Company, The Pacific Gas and Electric Company, The 
Great Western Power Company and the San Joaquin Light and 
Power ( ‘orporation, in addition to the work of the city of San Fran 
cisco and the city of Los Angeles. 

The accompanying tabulation gives brief particulars regarding 
the outstanding features of the present development. It does not 


ELECTRIC PLANTS UNDER CONSTRUCTION IN CALIFORNIA 


Expected 
Capacity rype Date of 
Plants in Kw Completion 
Great Western Power Co 
Caribou: Feather River (2 units 40 000 Hydro Apr. 19 
Pacific Gas and Electric Co 
Oakland 12,500 Steam Jan. 19 
Hat Creek No. | 6,100 Hydro Apr. 19 
Hat Creek No. 2 8,200 Hydro Apr. 1921 
Fall River 44,300 Hydro Mar. 192 
Spring Gap: Stanislaus River 7,500 Hydro July 1921 
City of San Francisco 
Moccasin Creek (3 unit $9 500 Hydro Jan. 1923 
Southern California Edison Co 
Big Creek No. 2: 3d unit 16.500 Hydro Dec. 1920 
Kern River No. 3 40 000 Hydro Feb. 192 
Big Creek No. 8 »? 500 Hydro Aug. 19 
san Joaquin Light and Power Corpn 
Midway 12,500 ‘tear Apr. 192 
Kern River 8,250 Hycro July 19 


Southern Sierras Power Co 


Owens Auxiliary >» 500 Hycro Feb. 19 

Levining Creek » 500 Hycro Oct. 19. 
Los Angeles Gas and Electric Corpn 

Los Angeles 10,000 Steam Jan. 192 
City of Los Angeles 

San Fernando 7,000 Hydro Jan. 19 

Franklin Canyon » SOO Hydro Jan. 19 

Total RO RSO 


1 First unit ? Gas fuel Limited to 7500 kw. on account of botlers 


however, give the completed capacity of all the plants that are | 
the proposed schedule of development, but only those that ar 
actually now under way in construction. 

The power shortage in California seems to be unabated, ev: 
though new developments have been put in during the past ye: 
It would seem that the growth of the state, proceeding at the rat 
of about 44 per cent during the ten-year period, is bringing abo 
such increased agricultural and industrial development that  t! 
power program will need exerted upon it all the energy possib 
in the way of financial support in order to satisfy the insister 
demand for power on all sides. A great effort is being mac 
throughout California and the West to put the problem before t! 
public itself in order that it may see the necessity of backing 
the various utility companies in their efforts to acquire the necessa 
financing that this program may go ahead unhampered. 

Ropert SIBLeY 
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Labor as a Business, Not a Commodity \n obvious question to ask is, Will the union that is t 


corporate? Will its members risk a contract where the 
The contract system in vogue in New England machine shops ¢hance to lose as well as a chance to gain? Labor has neve! 
in the early days undoubtedly was effective in pulling down costs 


it in the past rhe one thing it h 
of production, but far as the interests of the workmen wer b at 


is demanded h 
- it fair pay, wv » risk and small responsibility 
concerned, it was but a revival on a small seale of 


i peen 


On | of the old medieval \s keen an ibor conditions as Lord Leverhu 
system of farming out the taxes—a system which was sometime English manufacturer and economist compared the worl 
satisfactory to the tenants, but more often was not. his view of the desirability of a steady wage without possil 

Chordal’s letters, written in the days of the contract syste to the English debenture holder who sav I do not ¥ 
tell how the Yankee contractor “Doolittle” produced remarkabk profits: I want , te of inter vith olute 1 
results in the Western engine shop of “Pete and Cad) “Doo [ would rather re 4 per cent or 4 er cent th I 
little sails in!’ the account “The engine work is in his hand the ordinary shares wit possible 10 per cent or a pe hl, +} 
the men are hi He pays them. He stops every man of ther therefore, give mihene 
and sets them to work on tools, fixtures, jigs, ete., and keeps thet 
there I mont Doolittle goes through every piece and cut 
the price down and the men’s earnings up National Board of Boiler and Pressure 

I} Is an optimistic view so far as the met re concerned I 


he contractor adopted sweatshop method wall Vessel Inspectors 


10d 
cut the men’s earnings down. The real rub, however, is explained | first ial ing N Board B 
| Chordal, who Intimates that Pete ind { ay felt 9 bit Sore t ) 


, essul spectors brought together at the Hotel St 
the profits Doolittle was making. They exclaimed: “We would — j, 


) Y 2, 9 1 4 Troup ol OUT SIXT 
think we were going to the dogs if we paid-a superintendent the neluding members of t] , ; on e Boiler ¢ 
monev a larv which Doolittle the contractor gets as profit 


! (Committee of The American Societ i Mi nical Engi 
In an article on Labor as a Business, Not Commodity, ' 


( . by George H. Cushing, Washingtor he first dav was devoted t , 
representative of the American Wholesale Coal Association, Jacobus, acting chairman of the A.S.M.] 
nother scheme for contracting for labor + { h a 0% IF 


wth whi ‘ ' , 
yg ris set forth whit 1 ot the ger is and ce ) t Code, emph zing t 
‘ + } tive | t re ( rm woving the rie tions to the der ; th t no ; . } ee) ; . t ¢ . il ratio? P 
| } ' 1 t +} lott nty t ? 1? ] ] } 
eheme Wil were aul ‘ ( f Ing OL I tO individu interests of 1) why WA's j +} questi « inder 
It i inste a { let th ntract tor labor tT the men il i\ p sion 
both manufacturer or operator (he is speaking of coal mining Charles E. Gorton, chait American Uniform B 
; ; ] 1] NOnst ' . 3 
ind the eontr r being Orpol ed ad equal resp | Law Society. told of the ppointment the first Boiler Code ¢ 
inde thre law kor exXAal role 


mittee by Col. E. D. Meier, when hi president of The A 


| ' n Societv of Mechanical Engineer y the Socictv had re 
000 tons per month. Hy ntract 60 per cent of that output, the limit of its functions in th lation and interpr 
other directix ’ ty t for the labor t rodu HO OOO tor 1 : . ; P 
eaclill hat “nea ae eal cacaiel  siiliaedéil dei Miln aakds i rganized to promulgate it, and t Vational Board of B 
em that 1 , ng t 1 ire Vessel Inspectors |} organized at the i 
Che operator . 





i’ 
seeing on his recent trip to 1 ( iler with the st 
ould pa t I rt t > f 4 ~~ ‘ . ‘ , 4 
} f ' | j t wm CINere s lp Vii i practice now ! 
ts ow! i mmon, would be avoided by t es and simple proc 
Mr Cushing rile is that MiWOr | ia nil =" “ % : F aye 
, . nl lucti Production i busine | that Of the other speakers I. R. | ice-president of the H 
n act of production roduction is a business or 1 
. : rr . . . : Safety Puller (no nan exp} | further the dvantage 
son, labor is a busine he main difficulty is that labor ha eo Boiler Date. : . a 
‘ single stamp for boiler r rdance with the 
t been organized—as a business. He holds, however, that eS Pia e with U 
1) S. I. Jeter, chief engineer of the Hartford Steam Boiler Inspecti 
bor is generally regarded is a commodity to bt bought nn Uda ’ : _ ; : : - ie 
: : . re nsurance Compan spoke upon tte dvantages of unitor 
yen market at the lowest price, the same as machinery or any = . Insuran i * Stag fi ror L eee - Pp 
| 17} , : , juaiihcations to vonte mspectors vow, editor ot ) 
ther commodity is bought. While acting on that theory capital “ , _— r boner ‘ W, CGIVOr mH: 
: , vut some the possibilities, opportunities and res sibility 
ias paid labor for results only, often on the piece-work basis, and CUUHBed 'N S ‘ 1 ss , pone 
: : — before the Nation oard 
on after came the cuts in piece-work rates and the many other ; , Ml oa Me DOal D ) 
. . a. * nO , ommussioner ol T itv of etroit, ; lie 
wints of contention that have given rise to so much strife. He says ee een Fase. ipete- = gene 
inspector of boilers for the state of Michigan, spoke of the qualifi 
Labor felt trag i It believed that it was tricked . Perhaps it v tions and duties of boiler it <pectors 
l.ven so, it had no different treatment than was customarily given to other On tl ld f the B 1 att , 
. eo) | i , ers wins ‘ Tal ? oT] 
ducers of raw material. Instead of organizing for business defense as n the second day the members of the board attended a meet! 
' , : ‘ , 
her producers had done, labor organized a voluntary union to fight it and took part in the deliberations of the Boiler Code Committ 
t along lines of reprisal. So labor came to stand firmly 


against any 


of The American Society of Mechanical engineers This meeti 
demanded payment for 


of the Committee was held at Detroit instead of, as usual, 
Thus the issue was drawn. Labor de- 
inded payment for time spent only. 


t posal to accept payment for results only. It at ti 
me spent, regardless of results. ae - ‘ 7 » Wak, . . ‘ 
Capital offered to pay for results headquarters of the Society in New York, in order to give the Co 
The two could not possibly have maneuvered themselves into 


posi- mittee the advantage of meeting and counseling with the men fro 
ns farther apart. And each side began to organize its forces to impress all over the eountry who are enforeing the Code. Ninetec n 
view upon the other. This building of competing organizations has .noctors were present from almost as many different state: 
en going on tor 40 vears rhe org inized movements on both sides have . " . 
ken on a variety of names, but the ar Imating purpose n both sides ha Wi lely separated sections 01 the country. 
mained constant. 


The objects of the Board of Boiler and Pressure Vessel Inspect 
With the sudden collapse of the tremendous demand for workers as stated in the Constitution adopted are as follows 
id the state of flux into which labor has lately been thrown, 


lo promote uniform boiler laws 
ir. Cushing believes that the time is ripe for a new deal 


und rules throughout the jurisdict 
perhaps its members 

. . . ; ; lo secure uniform approval of specific designs of boilers and other 
new labor organization, not a replica of the old, built upon hatred gasp 
d with a lack of principles, but an organization built along busi- their safe operation 


sure vessels, as well as appurtenances and devi« 
35 lines; and that labor will go into business as, incidentally, Io promote one uniform code of rules and on standard stamp to 
says, it should have done 25 years ago. Perhaps labor will !#¢ed upon all boilers constructed in accordane: 


's used in connection wit 


with the requirement 


‘ a . 8 : oa , pes that code, and one standard of qualifications and examinations for ins t 
organized “as a business” instead of remaining simply a “‘com- 
ility.’ 


who are to enforce the requirements of said code 


lo compile official statistics and other data 
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Steam-Turbine Locomotive 


When William Avery (who, by the way, was a relative of the 
late John E. Sweet) built his Hero reaction steam turbines nearly 
ninety years ago and used them for operating sawmills and wood- 
working shops in New York State and elsewhere, he took a chance 
it trying out one for the motive power of 
Newark, N. J., meadows. Mr. Sweet has described the turbine 
is having a 7-ft. arm which rotated at enormous velocity and had 
a speed at its tips of 14'/. miles per minute. It is not surprising 
that the machine ended its life in a ditch beside the track. 

From that day to this there has been comparatively little effort 
to apply the steam turbine to locomotives. According to the 
a turbine-driven locomotive 
is now being tried on the Swiss Federal Railways. It is converted 


The 


a locomotive on the 


Railway Gazette of London, however, 


rom a standard 4-6-0 type as used on the Federal Railways 

















LocoMoTIVE, Swiss FeperRaAL Rattways 


TURBINE 


EXPERIMENTAI 


turbine is reversible and is placed in front of the smokebox, power 
being transmitted by 30 to 1 gearing to a horizontal crankshaft 
placed above the leading truck, the rods of the six coupled wheels 
being extended forward and connecting with the crankpin at 
each end of the crankshaft. 

The engine is designed for a turbine speed of S000 r.p.m., giving 
a running speed of 49 miles an hour. The boiler is equipped 
with a superheater and a condenser is fitted below it, utilizing 
water from the tender, to which latter it is returned for cooling 
by being allowed to fall in narrow streams from the roof extending 
over the tender, which is designed for the purpose. As there is 
no blast nozzle an air draft through ventilators is used for main- 
taining the required action on the fire, in conjunction with a blower. 
It is claimed that while making the trial trips the engine has shown 
a fuel economy 25 per cent under that of the compound locomotives 
in service, while it runs very smoothly at high speeds, this being 
The 
special equipment was designed by Mr. Zoelly, of Escher Wyss and 
Company, Zurich, and applied to the locomotive at the 
Locomotive Works at Winterthur. 


accounted for by the reduction of the reciprocating parts. 


Swiss 


Rankine the Man 


sack of the editor’s desk in the editorial rooms of MecHAaNnican 
I-NGINEERING hangs a finely executed portrait of Prof. William 
J. M. Rankine, whose textbooks on the steam engine and applied 
mechanics have thrown consternation into the hearts of many 
aspirants to the degree of M.E. in our technical schools, but who 
in after years have blessed the days of rigorous training prescribed 
by this master of engineering mathematics. 

It may relieve the minds of some to learn what apparently is 
not well known, that Rankine was not only a profound technologist 
who delighted in disciplining the youthful mind, but he also was 
a humorist and a many-sided man. 

A short time ago Mr. Frank E. Law, former chairman of the 


Finance Committee of the A.S.M.E., sat under the above-men- 
tioned portrait in the editorial rooms and recited a humorous poem 
entitled The Mathematician in Love. Rankine’s eyes appeared 
to twinkle, whereupon Mr. Law said that no other than Rankine 
himself had written it, and many more just as good. 

Since then a letter received from Mr. Law gives the 
interesting bits of information: 


following 


Rankine in the 


page S04, says 


Referring to our conversation today, the article on 
Eneyelopaedia Britannica, Eleventh Edition, Vol. XXII 
after referring to Rankine’s contributions to technical 
textbooks 


journals and to his 


hese writings, however, corresponded to but one phase of 
He was an enthusiastic and 
most useful leader of the volunteer movement from its 
writer, composer and singer of humorous and patriotic songs, 
which, as ‘The Three Foot Rule’ and ‘They Never shall have Gibraltar, 


became well known far beyond the circle of his acquaintance. 


Rankine’s energy and many-sided character 
beginning, and a 


some ot 


I think you would do a real service in calling attention to this humar 


quality in Rankine. Most think of him only as a dry-as-dust writer. 

The Encyclopaedia article speaks of Rankine’s Scientific Papers, pub 
lished in London, 1881, and says the volume contains a memoir of Rankine 
by Prof. P. G. Tait Chis memoir would doubtless supply many interesting 


details. 


Industrial Disputes in Canada 


The establishment of the industrial courts in Kansas less than 
a year ago has brought very forcibly to public notice the part the 
essential 
L007 


Government plays in the maintenance of 
industry. 


Cop ration ol 


Canada recognized the need for action and in 


Parliament enacted the Industrial Disputes Investigation Act 
for aid in the prevention and settlement of strikes and lockouts. 
This act, commonly known as the Lemieux Law, has been amended 


from time to time and as at present in force may by 
lined as follows 


Wherever 


his employees, either of 


a dispute arises between the employer and any of 
the parties may apply to the Minister of 


Labor for the appointment of a Board of Conciliation and Investi- 
Minister. 
appointed on the recommendation of the 


gation consisting of three members appointed by the 
One of these shall be 
employer, one on the recommendation of the employees, and the 
third on the recommendation of the members pre viously chosen 
The Board holds office until its final report is placed in the hands 
of the Minister of Labor. The Minister is given discretion in the 
granting of an application for the board. but 
after being appointed no court proceedings may be held to ques- 
The Board 


is charged with careful inquiry into the dispute and all matters 


appointment of a 
tion the establishment of a board or its proceedings. 

affecting its merits and right settlement It is given latitude in 
making suggestions that will induce the parties to the dispute to 
settlement 1s 
Board 
ull re port ls mack 


fair and amicable settlement, and if a 
reached it is as binding as any recommendation of the 
In case the Board cannot settle the dispute, a 
to the Labor Minister forth 
recommendation for its settlement 


come to a 


the evidence and making 


according to the 


setting 
merits and 
substantial justice of the case. The Board is empowered to foree 
witnesses and administer ouths and it can re- 
quire that books, papers and documents be 
vestigation. 

of the Board. 
in publie at its discretion, and if necessary it may employ expert 
to advise on technical matters. The members of the 
paid at a per diem rate plus actual traveling expenses 


the attendance of 
produced for its u 
Fines are prescribed for persons guilty of contempt 

The proceedings of the Board may be conducted 


Board are 


Strikes and lockouts prior to and pending the reference of di 
pute to the Board of Conciliation and Investigation are declare: 
at least thirt 
days’ notice of any intended change affecting conditions of en 


illegal, and both employer and employees must give 


ployment with respect to wages or hours. Penalties are provide: 
for strikes and lockouts contrary to the provisions of this law 
In some cases where the Minister of Labor discovers that a strik 
or lockout is 
of a Board without application from any interested party. 
special treatment is authorized in case railroads or municipalitir 
are parties to a dispute. 

The Lemieux Law as outlined does not prohibit strikes or loc! 
outs, merely insuring their consideration by an arbitration body. 

The formation of the Board will tend to bring the parties 


imminent he may initiate action in the formatir 


Son 
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the case together, and even though a settlement is not reached, jointly by the research bureau of the society and the United States 


the application of the recommendation by the Board will be a Bureau of Mines, was presented by O. W. Armspacl 
published in the Survey Section of MECHANICA! 


a « 


firm step in the stabilization of the industry. of this paper w 
What may be accomplished by such arbitration as that con- I;NGINEERING for February, p. 130. Other technical papers of 
lueted under the Lemieux Law is shown by the following figures mechanical engineering interest were: Design of Large Boile1 
Out of 323 disputes affecting mines, transportation, publie Plants, by J. Grady Rollow: Method of Utilizing Heating Ss 
itilities and war work referred under the Act from the time of for Cooling Ro Summer, by A. M. Feldman; Foreed Hot 
its enactment until March 31, 1919. 300 were settled bv arbitra- Water Circulation Heating System. by Robert Hugh Accel 
tion, only 23 strikes taking place. From April 1, 1918, to March erated Hot-Water Systems. by A. J. Wells: Pulverized Coal for 
31, 1919, there were only two strikes out of 75 disputes Equally Power Plants. | I. A. Scheffler; Briquetted Coal for Household 
1, 1920, Fuel, by I. H. Kennedy; Economizers, by W. F. Wurster: Trat 


there were on record but four strikes, affecting 379 people. The ion Of Heat through Single-Frame Double Wind by A 
be a most effective means for N. Shaw: and Comparative Tests of Sixteen-Inch Roof Vent 


ncouraging figures are given for 1920. On December 3 
} 


Lemieux Law is proving itself to 
stablishing industrial peace 


News of Other Societies Chie 68 ‘ie enced teedstat ceabiess to the ee 


rl ; } . ws . ‘ 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS New Eng l¢ y \ 
; | distributing the finished produ The future prosn 
Meeting at Akron and Cleveland, January 14. Sub-Committe: 
ountryvy is depende t rge extent on thi bility 
the Rubber Indust: of the Industrial d Domestic Power 1. 4 P ' f 
l ef l re irene 
{ ommiuttee presented paper on Appli t ( Klectric Power | : P, 
‘ ) ‘ . | : , ' = 
eat ghee vey nee oe actar dpe insigg Engineering 8 \ B t held February 1 
F sncts ‘ ; ’ } ? it ? t tI 
| - ' | wled ( } end tl t! ( 102] I; ue ‘ ; F . thy rl d 
Hey e ¢ I hye yard ' r the 1 t rt} 
git. t Ol P | \\ J}. ¢ gr} 
wre pyr ; he ( hie stitute 1} ral ¢ lor ) ' . ‘mr ( :, P; di 
rT ved the re ! | pri ! rote. | . 
( t] 1 Wi Py r H 
ck ¢ thy mul ‘ ti | : | ; , . 


| a vey \b ty ‘ , presented 
T 7 
ta) oy } thy Sry Sector " t} | \ \ ; . ] rs ed re ‘ | ed 1 ‘ ’ hey el or ¢ ‘ 
A l ’ 
, , , ro 7 ’ rT t ' 
“ESS1I0ONn Was heid t which diiterence of opinion developed = to the IPpor He 
} ] 1] ! ; —e 
Inhity of using large. multi-motored planes. or sn ler pinane ‘ | ! 
) ) " 
} rti ry? | ’ 
vith single motor It w subsequent] ore thet tho cantons \) ir P. R ( ( ( New j} ‘ H 
] ] } } } ti | » thir 1 +} { neal {} ° f 4 ‘ 
{ the plane depend entirely on the service required to cis- A I] ord R iT ad. outlined ‘ il diffieulti ‘ p . 
] | | ’ ] ’ | ily ' , ' 7 y 7) ? t} t} 
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I. W. Caldwell; Design Requirements of Commercial itio 
by Grover C, Loening; Airplane Wings, by C. D. Hanscom: Con plans for inereased €1 


AMERICAN SocieTy OF CiviL ENGINEERS John Fritz Medal for 1921 Awarded to 
Annual Meeting in New York, January 19 and 20 Attention Sir Robert A. Hadfield 


is chiefly centered in the election of officers as follows: Georg . 
S. Webster, Philadelphia, president; Andrew M. Hunt, New York, At the annual meeting of 
ind Edward EF. Wall, St. Louis, Mo., vice-presidents: and O eld o1 ul 921, tl 
Hovey New York treasure! The commit tes or xf reese. i! () | iO 


track suppl nted if el rate reno! t by g ing St yy 
etal or t S “ nt conducted t a onstrate the by Sir Rober ‘ re he Inter hy neering ( gy ’ 
f flat spots in wheels Other special committees also presented l lemanded gan ( l luable It nor | 
reports. It was determined that the board of direction should 2nd its applications have been many and varied. During the wat 


ct as a committee to decide on matters affecting the relations of 


9,000,000 Hadfield manganese-steel helmets were used by tl 


é 
' | ] ’ ' ‘ ? + + 
rican and Belgian armies, and at the close of the 


the society with other technical organizations Under this ar English, A he « 

rangement the board will keep in touch with the Federated Amer- the Hadfield hel were rapidly replacing the French tvne 

can Engineering Societies and other organizations, and in this Sir Robert A. Hadfield is one of the leading steel manu " 

vay with general activities of interest to engineers of England and w e first t troduce the 48 ir weel his 
. work, putting it into effect 25 vears ag During tl he 

\MERICAN Socrery OF HEATING AND VENTILATING ENGINEERS was one of the largest producers of munitions for the British Nav 
Annual meeting in Philadelphia, January 26, 27 and 28 Re- Besides manganese steel he invented a magnetic steel of high perme- 

orts were presented by the society’s respective committees on bility, especially suitable for use in dynamos and motors: showed 

ode for testing low-pressure heating boilers, on standard code that steel containing a small percentage of silicor tel r 


or testing heating systems, on steam and return main sizes, on heat treatment, was far superior to the purest, obtainable iror nd 
choolhouse standards, on standard method for testing air washers, Is responsible for other important developments in the steel iy 
nh furnace heating, and on research. A paper by A B. Re k, dustry. He has been a prolific technical writer and an energet 
| Copenhage n, Denmark, on the influence upon boiler economy promoter of the scientific societies of Great Britain He is a men 
| continuous firing with highly volatile fuel without intervening ber of the American Institute of Mining and Metallurgical Engi- 
leaning, is abstracted in the Survey Section in this issue. A neers and The American Society of Mechanical Engineers nd is 


heory ot dust action developed from investigations earried out one of the vreatest users by m: ilof the ] ngines ring Societies Lil rarv. 














Marine Electrical Engineering 
Discussion of Use of Electricity in Marine Work at Joint Meeting of New York Sections 
of Electrical and Mechanical Engineers 


[HE immense tonnage of the American Merchant Marine 

presents engineering problems of great import. To consider 
the use of electricity in marine work, the third of the joint meetings 
of the New York Section of the American Institute of Electrical 
Ingineers and the Metropolitan Section of The American Society 
of Mechanical Engineers brought together a large, deeply inter- 
ested audience in the Auditorium of the Engineering Societies 
Building on the evening of January 28, 1921. 

The program of the evening was in charge of Alfred 2. Walle: 
of the Marine Committee of the A.I.1E.E. and chief engineer of 
the Ward Leonard Company. 

Admiral W. 8. Benson, chairman of the United States Shipping 
Board, outlined the steps necessary in the development of the 
American Merchant Marine and emphasized the present slow 
development of electric power and its application in our 1 


vessels. 


] 
Vill 


He stressed the necessity of meeting foreign competition 
in the cost of operation of ships. The principal problem in opera- 
tion is one of fuel, and Admiral Benson insisted on oil rather than 
a return to the use of coal. He bespoke especially the develop 
ment of an efficient internal-combustion engine for marine work 

H. L. Hibbard, of the Cutler-Hammer Manufacturing Com 
pany, presented a paper on Electricity Applied to Ship Auxiliaric- 
He outlined the development of the past four or five years and 
described the design requirements of auxiliaries, emphasizing th 
specific needs for ventilated and enclosed watertight motors. 
The various types of control for auxiliaries were also listed and the 
peculiar characteristics of motors for driving, engine-room aux- 
iliaries, deck machinery and steering gear were treated in some 


detail. Concerning definite advantages of auxiliaries electrically 
driven, Mr. Hibbard said: 

It has been shown by experience that the electric drive of the auxiliary 
machinery has resulted,in a considerable saving in fuel consumption of a 
vessel. This applies particularly to vessels using steam for their main 


propulsion lor ships operated by Diesel engines or Diesel-electrie drive 
it is obviously of great advantage to operate all the engine-room auxiliaries 
by electricity, as it is largely a question of the efficiency of electric trans- 
mission with a large and reliable generating unit against a number of small 
inefficient oil or steam engines, and it is naturally desired to avoid the 
generation of steam in any quantity ona motorship. 

In the matter of first cost, it is also apparent from such figures as have 
been available to date that electrical auxiliary machinery is roughly about 
20 per cent more expensive than steam, except in case of deck winches 
where the difference is more, sometimes 100 per cent. It is also found 
that an oil-engine-propelled motorship is about 30 per cent more expensive 
in first cost than a steam-driven vessel and that, strange as it may seem, 
the Diesel-electric-propelled ship is slightly less expensive than the straight 
Diesel owing to the smaller and higher-speed oil engines which it is possible 
to utilize 

As against these disadvantages of first cost and weight, are obtained the 
advantages of: 

1 Suppression of heat in spaces adjacent to the gear and transmitting 
lines, which is of importance in certain cases 

2 Elimination of accidents due to freezing and bursting of steam pipes, 
cylinders, ete. 

3 Reduction of vibration and noise and an increase in the habitability 
of the ships due to these factors. This is particularly marked in the 
case of the steering gear 

4 Simplification and flexibility of control, operation being obtained readily 
from the most convenient point 

5 The obtaining of mechanisms as outlined above which are very much 
more efficient in operation than the steam equipments. This is the 
most important consideration. 

Another important consideration is the fact that experience shows on 
motorships already constructed with electrical auxiliaries, that in port the 
power required during the period that the deck winches are handling the 
cargo is about three times the amount required with the auxiliaries at sea. 


’. S$. MeDowell, U. 8. N., emphasized the need of 
proper terminals for proper shipping and the necessity for elec- 
trifying terminals, giving in detail suggestions as to the electrically 
operated devices that might be used in terminal operation. 

Under the subject of Turbine Reduction Gears versus Electric 
Propulsion for Ships, Eskil Berg, of the General Electrie Com- 
pany, treated various types of ships and discussed the relative 
merits of the two types of drives in each case. 
résumé of his paper: 


Commander ( 


The following is a 


The Navy Department ufter years of comparative study and i 
tual operating data on electrically propelled vessels available, ha ce 
ided to equip all the larger Navy vessels with electric drive Keonomica 
cruising speed can be obtained, machinery can be located in invulnerabl 
laces, plurality of generating units can be used, and maneuvering can be 

complished more quickly and accurately. 

Geared turbine drive has an advantage in fast destrover nd light er 
where the power is large and the propeller speed hig! The weight 
propelling machinery in this type of vessel is of utmost importance 
leetrie drive, being heavier, cannot be considered. 

In merchant ships each individual case must be studied msiderir 
juestions of service, economy, reliability, weight and = cost For 
sassenger liners electric drive has an advantage, for transm n eft 
can be made practically equal to double reduction gearing and a 1 
efficient turbine can be built Noise is practically eliminated with 
tric drive 

In moderate power twin-screw hips of 6000 to SOOO hy cleetric 

is a decided advantage both in economy, weight and price it 
renerating unit is used to drive both propellers 

In slow-speed single-screw freighters of 2500 to S000) hp., the 
turbine is somewhat lighter The actual transmission efhciency 
rears is also better Considering losses of the reversing turbine, } , 
mses, and leakage of steam due to larger clearance the trar 
ficiency is in favor of electrie drive If, however, the motor i atk 
ft. doing away with lor hafting with its exper 
nd shaft allevs, the electric drive is the lightest ! nest i 

mmical, as well as the most reliable method to use 

In freighters of 1500 hp. or less, geared turbines are hit ind 
\- the power is small rear can be designed which ess affected | 

id variation or d nment ised by t it f the 
workmanship 

In his paper on the Electric Propulsion of Ships, W. be. 4 
of the Westinghouse Klectric and Manufacturing Company, di 
cussed various types of power drives and described the installat 


of the propelling machinery on the U.S. 8. Tenn 
In discussing Commandet Mi Dowell’s paper, R. H. NI i Lai 


of the General Electric Company, stressed the necessity for stru 


¢ 


and breaking 
down of cargo, pointing out that the solution of the freight-handling 


tural changes in boats to permit more rapid stowing 


problem on the Great Lakes was derived from the constructi 
of the boats themselves 

G. A. Pierce, of The William Cramp & Sons Ship and Eng 
Building Company, in discussing Mr. Berg’s paper, pointed ou 
the advantages of the reciprocating engine in naval and coastwi 
ships. He further emphasized reliability, simplicity and ease « 
operation as points to be considered in a discussion of the relati 
merits of mechanical reduction-gear drive versus electric drive 

In a discussion of Mr. Thau’s paper Commander Jones of t) 
U.S. S. Tennessee testified that the records of the ships now 1 
servicé show that electric-drive propulsion has es:ablished itsel! 
and stated that operating personnel can be successfully traine 
in a comparatively short time to handle casualties to machiner 
and apparatus with as much facility as with the older types 
propulsion. 


Engineering Foundation Endowment 


The Engineering Foundation, established in 1914 for the stimu 
lation and support of research in science and engineering, is fre 


quently obliged to refuse to support research projects brought t« 


it because it lacks funds. The Foundation needs a large increas 
of endowment. Nine donations of $50,000 each are desired s 
that an offer of $50,000 toward a half-million may be claimed 
Gifts to the Foundation are exempt from income tax and each 
donor of $250,000 or more will be honored as a Founder. 

The Foundation is administered under the auspices of the 
United Engineering Society, American Society of Civil Engineers 
American Institute of Mining and Metallurgical Engineers, Ameri- 
can Society of Mechanical Engineers and American Institute of 
Electrical Engineers, by the Engineering Foundation Board. 
consisting of thirteen representatives of these societies, and thre« 
members at large. Alfred D. Flinn, 29 West 39th Street, New 
York, N. Y., is Secretary and further information may be secure: 
from him. 
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L. W. Wallace Secretary of F.A.E.S. 
Session at Syracuse, February 14. Elects Executive Secretary of 


American Engineering Council in 
Herbert Hoover Gives Address on Industrial Waste 


the New Organization 





T! Americal Engineering Cou Address on [ndustrial Waste by Herbert Lloover 
ceil met at the Hotel Onondag t Aas o the American engineering Couns lof the F.A.E.S 
SVTAcust N. Y¥., morning und after Mir. H os . F lthe Feder Roa 4 11 pe iti vi ) ; ntere al 
noon, on February 14 lO! th ker ie cell — Prenigy eae os naib either ind j lv oT 
transaction OF Dusihess matters Lo | ed st { | hires 
lating to the work of The Fed sega ~ ac the preliminary surve the 
ated American Engineering Sock epicanens : ine ill eran ‘eth ore hy thi 
ties The ¢ ouncil strongly endo! ea ‘— ct VI How ae lal : sammie es * t mn outline 
the model bill on registration oF ene + a eonalemnuns wit : ai ‘3 wee of > wre = means | 2 in 
neers previously pre] red by | ai laa luction and it tases ve industrial relatior Ir pos 
gineering Council and rey rted ies | “We do not believe it is necessary t thos 
MECHANICAL ENGINEERING 101 Li ‘che the Government. The spirit of coéperatior thet has 
cember 1020, p 717 lt aie : ir country during thi last thirty vy irs ha lread\ 
proved legislation proposed in et stissiadl , t} rs: it t ws rdized some th i | rip 
LL. W. Wa ' pores reciproces ane ersi r ked (y t bringing t er the 
ment wit! reign coul to 3 arpa No greater f ( e eX) | the stimu 
ve ciserimul | galnst patents | reign country I ‘on ¢ { ‘ i is of 
\merican inventor Announcement was ide ot 1 ! el eakne ; nenew ’ If eatal 
in of the Federation Committee on Ehminatiot Waste shed ere Me Pats neople sucl ; tam ti tain even 
lustry, appointed in accordanes vith the suggest Herbert +} oO : ' » th wales 
loover that the su ect be taken up as one of thet r aetivit nd it ta 3 ia 


, | 
the ecleratiol Le personnel ob the C‘onymittee 1 a OV 
l | 1 | per net il : {1 ‘ ‘ Vir. , , of the ‘ nortan 





Babeock, M 1. Cooke, FE. FE. Hunt i ht either ’ 
i R. V. Scheel dF. G. Cobur It was voted re t i wast limes 
, ’ ’ t lust rtat 1 V 
nd to President-llect Harding that engineer be ’ ' t power 

a : 4 stead I it 1 t 
thy l erstat ( erce Commi Bt re a [ . ‘ ‘ f standardiz ¢ 
he next place ol eeting of the Coun il was announced t ition, to mismanagement, t nefficient national equipment al red 
ladelphi tl her 1 certain pro deficient product 1" 
° ; @ | ls + » 
Lhe mo port { \ t ti meeting W the electior ! ae Paso +4 r ce na 
‘ | per t m 
Ww. W ecret ( The Federated American engin | . WW . sbi ‘ 7 . 
gy Sov tic \l \\ eco |} lre | heen serving as trensu } ( 70 
he Federation l as viee-chairmal its Committee ol | N “ I t ut pr 
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irer be T nt and W. W. Varney 0 | re W , <5 _ dines 
i t ee s ‘ Ss i niu i ‘ 
ed temporary treasure! t producti While we currently 4 e that great ‘ 
f { ! tandards are brought about by new al i basic invent vet 


Mr. Wallace was ¢! wduated in mechani 
and Mechanical College of Texas in 1903. He atter . Ane b greater eseptetgs toe MOYO ETRE » , * 
; ‘ ese wast primar l re zed et to enlarge 


| served rial | ipprenticeship d became instructor at ‘he nd increase the standard , the peot a al 
rdue University, then assistant professor of Cal and locomotiv' ry vhat . We are therefore proposing to mak pre 
g d finally, in 1915, head of the department ol railway) minary exit t he bree vaste in certain industt the 
dustrial mal igement, which position he held until 1917 . er : t . + sr 1 ol on he Be er rineerit _repert 
eived the degree of M.F. from Purdue in 1912. Upor bast — = e suggestions I 
ving the university he heeame assistant general manager Ol the rhere d ‘ ‘ -_ 
mond Chain and Manutacturing Company Indianapolis, Ind roduct the mption that there are positive limits In p! tio 
e close of the war, when the Red Cross Institute Was estal a 7 = Wing . ee 71 ct Sy es Borges “ ; ti 
ed at Baltimore for the purpos of giving vocational tran saees teint ete 10 laries by the immediated Seine 
to blind soldiers, M1 Wallace left Indianapolis to becom mmodit There is n ich thing as the nat erpr 
ector of the Institut and conducted the work until last January it prod right commodities. The commodities or servis 
en he wis elected treasure! of The Fea rated American | ng duced Dy the w! e nation are om uble tbsorptior by the wi i 
yn if they are of the right character When ten men or one ! indred 


in DS doubling their 


le their united output they « 
The problem in @ ibling 


had displayed breadt!] itput have twice the ymount to divick 
¢ it to commodities or services that they in us 


ring Societies 

In the conduet of his many activities he 
ision and has been actuated bv altruistic motives, characte! i is to aire 
. E . . here is ii t to the inerease of living st dards except the mitations 
which, combined with an executive experience and a deep Phes : 2 cigs ag undarcs excep’ “* os 
. : a f f human strain ecientific discovery, me hanical invention and natural 
terest in the principles of management, admirably adapt him for yesources 

e work he is to undertake. In various addresses on the subject It is true enough that an particular commodity or service can be 
American Society of Mechan- roduced, for each will reach a saturation point in demand when all the 


f industrial management before The 
members of the community have been supplied Che absorption of in 


| Engineers and elsewhere he has shown insight into the funda ry Otductivity lies in the conversion of cocmates of sullen tal 
‘ ePaAser yroductivi lies » conversion O uries O oda\ nto neces 
sympathetic apprecia sities of tomorrow, and to spread these through the whole population by 
habit and education. Wheat bread, railways, good road 
» lux- 


ver 


: entals underlying industrial unrest and a 
on of the rights as well as the responsibilities of employee and timulation of 


mplover. This latter will be a most favorable asset to Mr. Wal-_ electricity, telephones, telegraphs, automobiles and movies were onct 
." | . , . ‘ : leali “th tl iries lhey are still luxuries to some parts of the population 

c y r » “ts "es ‘ v1 yw ’ : 

in conducting the important investigation Gealng With Uns It is but a corollary that certain commodities can better be produced 
exchange for commodities from outside our boundaries of more appv 


limination of waste in industry which is to be undertaken by for 
Continued ov 1g 


Federation 
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Engineering and Industrial Standardization 


Standardization of Elevators 


N the December 1920 issue of MecHANICAL ENGINEERING 

an announcement was made of the calling of a conference on 
the Standardization of Elevators. As a result of this conference 
the American Institute of Architects, The American Institute of 
Electrical Engineers and The American Society of Mechanical 
Engineers were invited by the American Engineering Standards 
Committee to act as joint sponsor for this standardization project. 

These societies have accepted this sponsorship and have formed 
the Sectional Committee which held its organization meeting on 
February 15. The members of this committee and the organiza- 
tion which they represent are listed below: 


S. F. Voornees and R. H. Shreve, American Institute of Architects 

W. W. CuHapin and Paut M. Lincoitn, American Institute of Electrical 
Engineers 

W.S. ATKINSON, and (to be appointed) The American Society of Mechant 
cal Engineers 

B. Jones, joint appointee of three Sponsors 

. N. Haveuron, N. O. Linpstrrom, C. Reepy, H. F. Gurney and H. A 
Pratt, Elevator Manufacturers Association of New York 

R. P. Mitier, American Institute of Consulting Engineers 

S. F. Hoitrzman, American Society of Civil Engineers 

D. E. Linpquist, American Society of Safety Engineers 

H. L. Wuirremore, Bureau of Standards, Department of Commerce 

R. D. SpautpinGc, Bureau of Yards and Docks, Navy Department 

Capt. A. B. Fry, Office of Supervising Architect, Treasury Department 

T. E. Barnum and W. H. Patterson, Electric Power Club 

W. W. Licuruipve and, National Association of Building Owners and 
Managers 

C. M. Hansen, National Association of Manufacturers 

R. P. Mitver, Building Officials’ Conference. 


_ 


Specifications and Codes Submitted to American 
Engineering Standards Committee for Approval 


Three A.S.T.M. Specifications. The American Society for 
Testing Materials has submitted the following specifications to the 
American Engineering Standards Committee for approval as 
Tentative American Standards: 

Standard Test for Toughness of Rock 

Standard Method for Distillation of Bituminous Materials 

Suitable for Road Treatment 

Standard Method for Sampling Coal. 
These specifications may be found in the 1918 volume of A.S.T.M. 
Standards. Copies may also be obtained from the American 
Engineering Standards Committee, 29 West 39th Street, New York 
City. 

National Electrical Code. The National Fire Protection Asso- 
ciation has submitted its Regulations of the National Board of 
Fire Underwriters for Electric Wiring and Apparatus, edition of 
1920, frequently referred to as the National Electric Code, to the 
American Engineering Standards Committee for approval as an 
American Standard. Copies of the Code may be obtained from 
the National Board of Fire Underwriters, 76 William Street, New 
York, or from the American Engineering Standards Committee, 
29 West 39th Street, New York. 

Mining Specifications. The Bureau of Mines has brought 
three of its publications to the attention of the American Engi- 
neering Standards Committee for consideration as Tentative 
American Standards. They are: 

Permissible Portable Electric Mine Lamps (Schedule 6A) 
Specification for Storage-Battery Locomotives (Schedule 15) 
Suggested Safety Rules for Installing and Using Electric 
Equipment in Bituminous Coal Mines (Technical Paper 
138) 
Copies of these specifications may be obtained from the Bureau of 
Mines, Washington, D. C., or from the American Engineering 
Standards Committee, 29 West 39th Street, New York. 

These specifications and codes are submitted for consideration 
in accordance with the special provision in the procedure of the 
Committee, under which important specifications in existence 
prior to 1920 may be approved without going through the regular 
process followed in new work. The Committee would be very 


glad to learn from those interested of the extent to which they 
make use of these specifications and rules, and to receive any 
other information regarding them in meeting the needs of the 
industry. 

Cement Specifications. Complete agreement has been reached 
on specifications and tests for portland cement, so there is now 
one specification covering both commercial and governmental 
use. The revised specifications, which were agreed upon by Com- 
mittee C-1 of the American Society for Testing Materials and the 
Government Departmental Committee on Cement, have also re- 
ceived the approval of the American Engineering Standards Com- 
mittee. Copies may be obtained from this committee or from the 
American Society for Testing Materials. 


‘ 


Recent Foreign Engineering Standards 


Copies of the following engineering standards, issued in 1920 
by foreign national standardizing bodies, are on file with the 
American Engineering Standards Committee 
British Eng nee ng Star lards Association 

No. 1 Rolled Steel Sections for Structural Purposes, Lists of 
No. 12. Portland Cement, Specification for 
No. 94 Watertight Glands for Electric Cables, Specification for 
No. 97 Watertight Fittings for Incandescent Electric Lamps, Speci 
fication for 
No. 100 Body Spaces and Frame Ends for Chassis for Private Aut 
mobiles, Dimensions for 
No. 106 Electrically Heated Cooking Range, Specification for 
No. 122. Milling Cutters and Reamers, Standards for 
No. 131 Notched Bar Test Pieces, Forms of 
Canadian Eng nee ng Stan lards Association 
No. 1 Steel Railway Bridges, Standard Specification for 
Association Belge de Standardisation (Belgium): 
No. 1 Construction of Metal Framework, Rules for 
No. 2. Construction of Metal Tanks, Rules for 
No. 3. Construction of Coverings and Partitions of Corrugated Gal- 
vanized Sheet Iron, Rules for 
No. 4 Shafts and Transmission Pulleys, Standardization of 
No. 5 Construction of Metal Bridges, Rules for. 
Hoofdcommissie voor de Normalisatie in Nederland (Holland 
N-19 Compression Couplings 
N-20 Flange Couplings 
N-29 Loose Collars for General Construction 
N-30 Loose Collars for Mill Gearing. 
Normenausschuss der Deutschen Industrie (Germany 
DIN-187 Angle Arm for Fixed Bearings for Transmission Shafting 
DIN-475 Widths of Spanner Jaws. 
Commission de Normalisation du VSM (Switzerland): 
VSM-10300 to VSM-10307 Technical Drawings—Oblique Script; Size 
of Letters; Graphic Presentation of Screw; Cross-Sections 
VSM-12050 Whitworth Screw Threads; General Data 
V3M-33900 to VSM-33914 “Sulzer’’ Attachment for Milling Cutters 
Sverige s Maskinindustriforer ing (Sweden) : 
SMS-1 Size for Standard Sheet 
SMS-2 Metric Screw-Thread System 
SMS-3 Whitworth Screw-Thread System 
SMS-5 Hexagonal Nuts—Type B6M-BSW Screw-Thread System 
SMS-7 Finished Hexagonal Screws—Type B6S-BSW Screw-Thread 
System 
SMS-S8 _ Series of Standard Diameters. 

Photostatic copies of these standards can be furnished at a 
nominal cost, or the copies on file may be consulted at the offices 
of the American Engineering Standards Committee, 29 West 39tl 
Street, New York. 


Standardization of Wires and Cables 


At a recent conference called by the American Engineering 
Standards Committee at the instance of the American Railway 
i:ngineering Association and attended by representatives of 14 
national organizations, it was unanimously decided that the uni- 
fication of specifications for wires and cables for other than tele- 
phone and telegraph use should be undertaken under one genera! 
plan, covering substantially all the more important uses. The 
proposed work, it is stated, will be carried out under the auspices 
and rules of procedure of the American Engineering Standards 
Committee. 
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Library Notes and Book Reviews 





AEROPLANE SrRUcTURAL Design; a book for designers, draughtsmen and 
tudent By T. H. Jones and J. D. Frier Sir Isaac Pitman & Sons 
Ltd New York 120) Cloth, 6 & 8 in., 267 pp., plate tal 
hart | ' &7 50 
Although several valuable treatises exist dealing with the 
problems of sustentation, stability and aerodynamics generally, 


the authors feel a need for a book treating the structural strength 
of the aeroplane, in which the loading of it and the methods of 
esti ting it trength under load are discussed definitely and 
practical he present volume treats in detail of the wings, 
iselage il plane and elevators, landing gear and rear skid, 
ee ) j ‘ 
control surfaces, flying controls and details, and is equipped with 
numerou table ol dat needed boy the ck wher Coon rly ted 
mnather | discussion ! oided 
\cToOM E | ‘ SYSTEMS I l I. ¢ G yr 3 
Mit First edit McGraw-Hill Book Compa New 
\ 1e20) | neer ed ( t ( ) 
} rar 27 0) 

Chis 1 systematic course of study of the ignition systems used 
on automobiles, tractors and airplanes, for those who have to 
instal dljust nad repau these systems in the factory na repair 
shop 
( SCR Work By William Kendrick Hatt 1 Walter C. Voss \ 

l N \ John Wil & Sons In Lond (hapman & Hall Ltd 
12] 151 pp., illu diagrams, tables, 8 & 6 in., cloth, $4.00 


This is the a two-volume manual intended to extend 


the scope of work now possible to the concrete worker of unguided 


first part ol 


experience by bringing him to an intelligent understanding of the 
scientific principles underlying his art, and by introducing him 
to the wider opportunities that exist for him in modern construc- 
The 
experience acquired by the Committee on Education and Special 
Training of the War Department, in training 130,000 
the trades connected military 
of the contains the 
principles and information on methods of construction 


tion method used to present the subject is based upon the 
soldiers in 
The 


deve lopm nt of 


various with operations, 


manual 


present volume 


and stand- 


ards necessary for the construction of the definite building. 
CONTRACTS I]NGINEERIN By James Irw lucker Sec 1 edit 
McGraw-Hill Book ¢ New York, 1920.  ( } 
{ oe | 1 s4 
This book is intended as a practical course showing the con- 
tractual basis of engineering work and of business at large, and as 
extbook for engineering students with no opportunity for ex- 
ded study of legal principles. It aims to present thos cts 
l rules that seem likely to be of most value to an engineer in his 
fessional and business career and to give him substantial in 


rmation upon many legal matters. 


RANG pb ZwWAaNG; Eine Honere FESTIGKEITSLEHRE FUR INGEN 
Von Aug. Féppl und Ludwig Féppl R. Oldenbourg, Miu 
Berlin, 1920. Paper. 2-vols. 7 70 in., 72 Marks 


lhe authors of these volumes discuss some of the more abstruse 


roblems of stress and strain. The work is intended especially 

rr engineers who are fitted, by practical experience, to follow a 

liffeult investigation and apply its results. A knowledge of the 

lementary theory of the mechanics of materials is expected of the 

eader, 

ExporTeR’s GAZETTEER OF ForREIGN Markets, 1920-21. 
edited by Lloyd R. Morris. The American 
Cloth, 6 9 in., 789 pp., maps, tables, $10. 


Compiled and 
Exporter, New York. 


This gazetteer is planned to present concisely facts about 
markets which have heretofore been obtainable only in scattered 
primary sources. The information includes the area and popula- 
tion of each country, the population of its principal towns, its 
commerce, production and industry, telegraphs, telephones and 
railroads, money, weights and measures, commercial language, 
principal shipping routes, customs tariff, consular regulations and 
representation, and similar matters. Maps of the principal 
countries are included. Foreign currencies and measurements 
have been converted into American equivalents. 


ENGINEERING 


FAcTORY ORGANIZATION AND ADMINISTRATION By H Diemer rhird 
edition McGraw-Hill Book ¢ Inc., New York, 1921 Cloth, 
6 X 9 in., 413 pp., illus, $4 
Phis book is for officers of manufacturing corporation 
manager iperintendents, accountants d those in charge of 
such acti purchasing, stores, cost nd producti Phe 
present ed been revised to conform with the evolution of 
practice and standards, particularly in relation to organization 
personnel prob nd the funetional control of production 
(An extensive bliography is included 
Ine Gasouine Avtomos:ie; rvs Design AND ConstTruc Vol. 1, 
Phe ¢ e Mot By P. M. Heldt Sixt lit P. M. Heldt, 
N \ 4 ( t ( ) 639 rrams, 
te OF 
Contimued de ent of the internal-combustion « e has 
le nece ! irther revisi this ume The « pter 
n the eylind ! ( nd oiling system have been rewri ten, 
nd that on the piston, piston rings and piston pin revised to 
ccord with lern practice New iterial on other subjects 
hy bye lded ppendix {a number of new plates have 
been included 


Hear | ka r-Book | | ING SJ ; ~ | David 
All I I mat Gree 1 ¢ New York, 1920. Cloth 
( ) 7 py is., diagrar harts, tables, $6.50 

The author has attempted to compress into one volume f 

moderate dimensions sufficient material for a two-vears’ cours 

in the subject which its theoretical and practical sides would 

be combined, Numerous exercises for the student are included, 

most of which are original 

Tue Mak Herspert Hooves By R Wilder Lane lhe ¢ tury 
C New York, 1920. Cloth, 5 & Sir ii2 pp., portraits, $2.50 


Upon the foundation of documents letters and diaries, ind in- 
kK Field, a friend 


Mrs. Lane has prepared 


supplied by Charles and college 


Mr. Hoove is 


lormation 


classmate an informal, 


readable account of his life. The book is unusual in method, but 
achieves succe san interpretation the man 
TANKS ID HE Great Wa 1914-1918 1 ). F. ( | it | | Dutt i 
( New York. 100% ( ( ) 1 f 
, st) 
' : 

Phi Ol | lormer Chu General Staff Officer of the 
Tank Corps of the British Army, i readable account of the 
genesis of the tank and of the part played by it in the Great War 
The work of the French, Germ id Ameri tank rps is 


covered als 


Address on Industrial Waste by Herbert Hoover 


" ‘ | Pod hav cit tion 
I ex ir I i d, | iM i 

xport det i | in litior As a matt 
t remed we iust eit eo! ze these hnan I t t 
nate I I it t t Kind produ ind ft 
men to m } which we are not yet fully pplied 

Che lar t a i ot waste ‘ in the large periods ot lack pr iction 
and em yment, due tothe ebb and flow of economic tides between box m3 
ind slumps rhe ideal would be steadily increasing production ideal 
of no likelihood of exact realization because of inability to eve uze in 
advance the growth consumption or the approach of saturation. On 
the other hand, there are certain possibilities of stabilization worth con 
sideration. Our studies of industries as a whole show that we usually 


at the periods of maximum demand for their 
products instead of doing our plant expansion during periods of slack 
consumption. We thus make double demands on we doubly 
increase unemployment in periods of reduced consumption Phat is in- 
deed one of the factors in our great unemployment today. 

Everyone knows that for our normal productivity, our transportation 
facilities are today inadequate. We know that we are insufficiently housed, 
insufficiently equipped in our public roads and our public utilities; that 
we need an entire revision of our power supply, that we need expansion of 
our water ways; and yet armies of idle men are walking the streets. 

The reasons why this occurs are not far to seek, in that it is at times 
of high productivity that capital is most easily obtained. It is then that 
the of increased equipment most men’s minds and 
it is the high hopes of these periods that lead them into the adventure of 
expansion. Nor is it possible to expect that all industry can be so stabil- 
ized as to do its capital construction in periods of depression in commodity 


expand our equipment just 


labor and 


necessity impresses 
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Nevertheless, there are some industries that could, by coépera- 
tion of the Government and coéperation among themselves, be led in 
this direction. More particularly does this apply to railways, telephones, 
telegraphs, power supplies and other public utilities, and to the expenditure 
upon our state, municipal and national public works. 

Another variety of intermittent employment, and thus great waste, lies 
in certain industries now operating upon an unnecessarily wide seasonal 
fluctuation, as for instance the bituminous-coal industry. This is today 
one of our worst-functioning industries. These mines operate seasonally 
and erratically. They proceed from gluts to famines, from profiteering to 
bankruptey. The mining engineers have already pointed out the direc- 
tion in which the remedy lies, through storage, through railway rate differ- 
entials and other remedies. Through constructive action, an 
men could be released from this industry 


demand. 


army of 
to convert some luxury into a 
necessity of tomorrow. 

The second largest area of waste in productivity is the eternal amount 
of labor friction, strikes and lockouts. Fundamentally this is not alone 
a struggle for division of the results of production between capital and 
labor, but also in the element of purely human friction and loss outside 
the area of dispute on wages and hours. The growth of industry into 
large units has destroyed the old mutuality of interest between employee 
and employer. Our repetitive processes have tended to destroy the creative 
instinct and interest in employees; at times their efforts sink to low levels 
indeed. We will yet have to reorganize the whole employment relation- 
ship to find its solution. There is great promise in this field during the 
past two years, and the progress in this matter is one of the subjects under 
our inquiry. 

Probably the next largest fraction of waste in productivity lies in a too 
high degree of individualism in certain basic products and tools. In other 
words, a standardization of certain national utensils makes for economy) 
in distribution, in operation and in repairs. The necessity of maximum 
production during the war opened a great vista of possibilities in this 
direction. Such standardization as car couplings, or wheels, and 
pyenerally, represents real progress in this direction. These possibilities 
lie in a hundred directions. There are all sorts of cases from sizes of chains 
to the size of automobile wheels. Today dozens of different 
placed in the market by manufacturers and entail not only special equip- 
ment and skill to produce these many varieties, but also great stocks are 
required in distribution and losses are entailed due to lack of interchange- 
Standardization does not mean that we stamp the individuality 


ears 


sizes are 


ability. 
out of manufacture or invention or decoration; it means basic sizes to 
common and everyday things. 

Another type of waste lies in our failure to advance our industrial equip- 
; Super-Power Board will demonstrate the saving of 25,000,000 
is of coal annually by the electrification of our eastern 
The St. Lawrence Waterway Commission will demonstrate 


to ten cents a bushel to the farmers of fifteen states by 


ment. The 
to 50,000,000 tor 
power supply. 
the saving of five 
unlocking the lakes to ocean-going vessels. 


Plans for Organizing Port of New York 
(Continued from page 211 


railroads giving pier-station service; a joint yard and transfer 
station on this belt line; two parallel but independent tracks of 
standard gage in a loop in separate tunnels from the yard to Man- 
hattan and back to the yard; a series of multiple-story terminals 
in Manhattan with car elevators to the surface from underground 
sidings; a fleet of special electrically operated cars and a fleet of 
special four-wheel trailer trucks. The tunnels will be far enough 
below surface so that rapid passenger transite development. will 
not be hindered. 

At the joint transfer station in New Jersey (see map) inbound 
freight will be transferred to trailer trucks, which will be borne 
by the electrically operated cars, mainly in a eight-car trains, 
to the Manhattan stations. The trains will be run at uniform 
rates of speed not exceeding 14 miles per hour, making it safe to 
move the trains at short intervals. At the stations the cars will 
be raised to the surface one at a time and their loads exchanged 
for trailers bearing outbound freight, after which they will be 
despatched in eight-car trains to the transfer station and unloaded 
into standard freight cars. The electric cars will move around 
the loop on either track in one direction only, each loop thus 
forming an independent line. 

Figures prepared by the Commission show terminal costs of 
$1.82 per ton with this scheme as compared to $2.25 per ton with 
the present car float-pier station system and compared with $3.50 
for standard-equipment elevated or underground systems. 

The automatic-electric system is a radical device for port develop- 
ment, although it has been tried on a smaller scale by the London 
Post Office. The proposed scheme with its deep-laid tunnels 
has the advantage of being cheap to operate, is not affected by 
weather conditions, and removes trucking congestion in the already 
overcrowded streets of Manhattan. 
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CLOTHS FOR MECHANICAL USES 


Continued from page 180) 


2 Machine leaders for: 
Back filling 
Brushing 
Calendering 
Crabbing 
Dewing 

¢ JACKE rs. (Woolen): 
Fulling-mill rolls 
Gig rolls. 


Drying Shearing 
Felt hardening 
Ironing 
Pressing 
Sanding 


Singeing 
Sprinkling 
Starching 

Water mangling 


tf Jure Cioran: 


Aprons on take-up rolls Leader on felt hardeners 
Aprons on loom beams 

g LAMINATED CLorn. (Cotton): 
Check straps Lug straps 
Gears Pickers 
Harness straps 

h Printing. (Cotton, linen and wool 
See general head Printing 

t SHEETs. 
Extractor linings 


(Cotton or wool): 
Fulling-mill linings 


J STEAMING BLANKETS: 


Wool 

k Tapes AND WEBBING. 
Apperly feed bands 
Can drier leaders 
Condensers 
Doublers 
Finishers 


(Cotton and asbestos 
Harness straps 
Mules 
Machine belts 
Reducers 
Roving frames 


Slubbers 
Spinning frames 
Spoolers 

Twisters 

Winders 

Asbestos cloth is such an unusual product, so unlike 
any other cloth that it is advisable to take it up separately. The 
two main fundamental differences in its use are, first, its heat- 
and flame-resisting qualities; and second, its neutrality to the 
actions of acids and alkalis. For these two reasons it can be 
used in places where no other fabric can. The cloth is usually 
of heavy yarns and a plain weave, varying in closeness of mesh 
and thickness as the purpose requires. 

The great bulk of this cloth goes into steam packing. It is 
invaluable in this respect. In this is included gaskets and cul 
washers. The next largest amount into brake 
all kinds, principally automobile. These may be entirely asbestos 
or wire warp with asbestos filling. Clutch facings come next 
in volume. 

Filter cloths of various degrees of openness and thickness are 
Wire backings may be 


Asbestos. 


linings of 


goes 


used, mostly in chemical plants. used in 


this work. This type of filter cloth is also used in making such 
gases as oxygen and hydrogen, and in such plants where refuse 
or sewerage has to be disposed of. The cloth is ¢ ily cleaned 


by subjecting to fire. 
In the electrical industry asbestos cloth is used mostly in webbing 
nd greatly 


used 


or tape form in the manufacture of armatures, et 
in wire and cable manufacture. Tubing of this material i 


also in cable manufacture and gives excellent protection 


For fire doors, heat screens, and curtains a heavy fabrie is used, 
either plain or with a wire warp. Theater curtains are of this 
type. Iron and steel mills use this cloth around furnaces, ete. 


Light asbestos cloth is used to wrap asbestos or magnesia packing, 
but in general heavy cotton sheeting or light duck is best for this 
purpose. 

The making of board board, shingles, 
etc., is practically dependent on a textile proauct, an endless 
woolen blanket a form of papermakers’ felt. The sheet of as- 
bestos is formed on this woolen blanket or felt, the stock being 
carried through press rolls and finally delivered in a formed but 
moist sheet to driers. This blanket is made of heavy woolen 
yarns about one-quarter to one-eighth run, twisted two, three or four 
strands together. It is a plain weave cloth, about six warps threads 
and six picks fulled heavily and lightly napped on one side to 
enable a new felt to easily start the stock. As to the exact workings 
of this endless woolen blanket or felt, see the paragraphs on Paper 
Industry, the principle being the same. 

It will be found that in what has gone before there are a number 
of repetitions due to the unavoidable use of conflicting headings. 
The author by no means considers that every mechanical use is 
covered by the paper, but he does feel that it gives an idea of the 
tremendous use of cloth for mechanical uses and its importance 
in machine design, construction and operation. 


asbestos wall linings, 

















THE ENGINEERING INDEX 


(Reg. U. S. Pat. Off.) 


THE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 

the current issues of the world’s engineering and scientific press of particular interest to mechanical engineers. Al the end of 
' the year the monthly installments are combined along with item dealing with civil, electrical, mining and other branches of engineering, 
and published in book form, this annual volume having regularly appeared since 1906. In the preparation of the Index by the 
engineering staff of The American Society of Mechanical Engineers some 1200 technical publications received by the Engineering 
Societies Library (New York) are regularly reviewed, thus bringing the great resources of that library to the entire engineering profession 

Photostatic copies (white printing on a black background) of any of the articles listed in the Index may be obtained ata price of 
25 cents per page, plus postage. A separate print is required for each page of the larger periodicals, but wherever possible two small or 
medium-sized pages will be photographed together on the same print. The bill will be mailed with the print. When ordering photostats 
identify the article by quoting from the Index item: (1) Title of article; (2) Name of periodical in which it appeared; (3) Volume, 
number, and date of publication of periodical; (4) Page numbers. Orders should be sent to the Engineering Societies Library, 
29 West 39th Street, New York 
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Kreiselverdichter), Gustav Fliigel. Zeit. des Ver 
eines deutscher Ingenieure, vol. 64, no. 49, Dec. 4, 
1920, pp. 1027-1032, 4 figs. Under presumption 
of unchangeable air temperature the compression 
phenomenon with the multi-stage centrifugal com 
pressor for any working conditions is investigated, 
first according to a very accurate method and then 
according to a simple approximate method It 
is shown that the equations derived define the vari 
able air temperature with the same accuracy, pro 
viding the mean temperature is calculated 

Heat Utilization. The Economic Utilization of the 
Compression Heat in Large Compressors Die 
wirtschaftliche Ausnutzung der Kompressionswirme 
in yrésseren Verdichtern), Erich Lampel. Forder 
technik u. Frachtverkehr, vol. 13, no. 21, Oct. 15, 
1920, pp. 193-195, 2 figs Heat resulting from com 
pression said to be a drawback Utilization of 
latent heat according to method heretofore used of 
introducing cooling water is claimed to be impossible, 
and a new arrangement is described for admission 
of cooling water and intermediate cooling, resulting 


in considerable reduction of volume of water and 
increase in temperature drop. Its useful possi 
bilities are set forth 

High-Pressure. High-Pressure Air and Gas Com- 
pressors Eng., vol. 110, no. 2869, Dec. 24, 1920 
pp. 829-831, 3 figs. Six-Stage 4500-lb. per sq. in 
compressor built to order of British admiralty for 
naval experimental station described in second 
installment 

Steam-Driven High-Pressure Four-Stage Gas 

Compressor Eng., vol. 110, no. 2868, Dec. 17, 
1920, pp. 800-802, 12 figs., partly on supp. plate 
Two types, one compressing to 2250 lb. in four 
stages and other to 4500 lb. in six stages Former 
type is described in first installment To be 
continued 

Manufacture. Building Air Compressors. Eng 
Production, vol. 2, no. 14, Jan. 6, 1921, pp. 7-12, 
14 figs Manufacturing methods in plant of Reavell 
& Co., Ipswich, England 

AIR CONDITIONING 

Humidifier. Physiological Heat Regulation and 
the Problem of Humidity, E. P. Lyon. Jl. Am 
Soc. Heat. and Vent. Engrs., vol. 26, no. 8, Nov 


1920, pp. 677-685. Importance of using humidifier 
in connection with heating system in houses and 
factories. 


AIR SERVICE, UNITED STATES 


United Force. United Air Force - Pro and Con 
Aviation, vol. 9, no. 15, Dec. 27, 1920, pp. 480-482 
Survey of reasons which reflect position of many 
Naval officers for united service and reasons of 
many Army officers who favor separate department 

AIRSHIPS 

Mooring. Airship Mooring and Handling. F. L. C 


Aeronautics, vol. 19, no. 374, Dec. 16, 
432-435 Advantages and disadvantages 


Butcher 
1920, pp 


of windscreens. Experiments with drogues. Paper 
read before Royal Aeronautical Soc 

Piloting. Airship Piloting. G. H. Scott Flight 
vol. 12, no. 50, Dec. 9, 1920, pp. 1254-1258 Diffi 


culties encountered in airship piloting and methods 
employed to overcome these difficulties. Paper read 


before Royal Aeronautical Society 

Rigid. Operation of a Rigid Airship, L. H. Maxfield 
Aviation, vol. 10, no. 1, Jan. 3, 1921, pp. 15-16 
Duties of airship crew 

ALCOHOL 

See AUTOMOBILE FUELS, Alcohol 

ALUMINUM 

Castings. Analyze Loss in Aluminum Shops—lIl 
Robert J] Anderson Foundry, vol. 49, no. 1 
Jan, 1, 1921, pp. 16-21 Effect on casting losses 


of stock used in melting charge and also of pouring 


temperature and melting practice, including type 
of furnace used 

Density. Density of Aluminum from 20 to 1000 
Deg. Cent., Junius David Edwards and T. A. Moor 
mann Chem. & Metallurgical Eng., vol. 24, no 
Jan. 12, 1921, pp. 61-64, 3 figs Experimental 
methods for measuring with precision density of 


liquid metals, and figures for results when applied 
to pure aluminum Derived data of importance 
are solid shrinkage, or pattern allowance, and solidi- 
fication shrinkage 


Soldering of. The Practicability of Soldering 
Aluminum, A. N. Fleming. Sheet Metal Worker, 
vol. 11, no. 15, Dec. 24, 1920, pp. 427 and 433, 
1 fig How aluminum transmission case was re- 
paired by soldering. 


ALUMINUM ALLOYS 


Magnesium. The Constitution of the Alloys of 
Aluminium and Magnesium, D. Hanson and Marie 
. V. Gayler. Eng., vol. 110, nos. 2867-2868, 
Dec. 10-17, 1920, pp. 788-791 and 17 figs., 819-821, 
18 figs. Research carried out in Metallurgy De- 
partment of National Physical Laboratory, England. 
Determination of solidus. Photomicrographs. Ab- 
stract of paper read before Inst. Metals 


AMMONIA 

Properties. Properties of Ammonia. Refrigerating 
World, vol. 55, no. 12, Dec 1920, pp. 21-28. Tables 
prepared by National Bureau of Standards with 
coéperation of American Society of Refrigerating 
Engineers. 


AMMONIA COMPRESSORS 


Development. The development of the Modern 
High Efficiency Ammonia Compressor Through 
the Application of the Worthington Feather Valve, 


MECHANICAL ENGINEERING 


Thos. D* McKee Ice & 
no. |, Jan. 1921, pp. 13-15 
speed ammonia comptessors 


APPRENTICES, TRAINING OF 


vol, 60 
high 


Refrigeration 
Advantages of 


Machinists. Training Operators in a Machin 
Shop, John C. Spence. Machy N. Y vol 
27, no. 5, Jan. 1921, pp. 421-423, 2 figs Methods 


employed in plant of Norton Co., Worcester, Ma 
in training of machine shop workers 


Work of the German Committee for Technical 


Instruction in the Training of Apprentices in the 
Metal Industry Die Arbeiten des Deutschen 
Ausschusses fiir Technisches Schulwesen auf dem 
Gebiete der Lehrlingsausbildung in der Metall 
industrie A. Heilandt Retrieb, vol. 3, no § 
Dec. 10, 1920, pp 13-20, 15 figs Work already 


completed Course for training of apprentices for 
machine construction; curriculum for schoolroom 
instruction of apprentices for machine construction 
workshop textbook, 


Training the Machinist of the Future, J]. H. Moore 
Can. Machy., vol. 25, no. 2, Jan. 13, 1921, pp. 33 
38, l2 figs. Organization and operation of Hamilton 


Technical & Att School 


Railroad Shop. A_ Railroad Shop's Apprentice 
School, J. V. Hunter Am. Mach., vol. 54, no. 3 
Jan. 20, 1921, pp. 97-98, 1 fig. Training school in 
Decatur locomotive and car shops of 


Wabash 
Railway Co. Current expenses defrayed by asses 
ing apprentices Regular and helper courses given 


Systems. Programs of Apprenticeship and Special 
Training in Representative Corporations —VIII 
J. V. L. Morris Am. Mach., vol. 54, no. 1, Jan. 6 
1921, pp. 13-14, 4 figs System at plant of United 
Shoe Machinery Co. Beverly, Mas Boys attend 
school and shop on alternate weeks and school 
work is given in coéperation with public-school 
system 


ASH HANDLING 


Pneumatic Plants. Pneumatic Ash-Removal In 


stallations in Heating Plants (Pneumatische Entas 
chungsanlagen in Heizwerken), W. Uhlig Elek 
trotechnische Rundschau, vol. 37, nos. 16 and 17 
Aug. 21 and Sept. 7, 1920, pp. 73-75 and 79-81 


6 figs. It is claimed that in spite of fact that power 
consumption of installations with impeller exhausters 
is generally high as compared to those with piston 


pumps, they have great advantages including lack 
of sensitivity to smoke and hot gases 
AUTOGENOUS WELDING 
Cylinder Repair Work. Cylinder Repair Work 


Wabash Shops, Decatur, Illinois, J. G. Cunningham 
Autogenous Welding, Jan. 1921, pp. 36-38, 8 figs 
Examples of repairs made at Wabash Railroad 
shops 


AUTOMOBILE ENGINES 


Carburetors. CARBURETORS 


see 


Connecting Rods. Making Connecting-Rod for 
Franklin Cars, Franklin D. Jones Machy N 
Y vol. 27, no. 5, Jan. 1921, pp. 470-474, 11 figs 


Machines and fixtures used at plant of H. H. Frank 
lin Mfg. Co., Syracuse, N. Y., for arilling, boring 
milling, grinding gaging operation 


Cylinders. Se« Manufacture 


reaming and 


CYLINDERS 


Design. Possibl Fuel Savings in Automotive 
Engines, H. ¢ Dickinson and S. W parrow 
Il. Soc. Automotive Engrs., vol. 8, no. 1, Jan. 1921 
pp. 3-9, 14 figs Notes on design of manifold and 
chemical operation of automotive engine aper 
read before Am. Petroleum Inst 

Gasoline Losses. Gasoline Losses Due to Incom 
plete Combustion in Motor Vehicl A.C. Fieldner 
A. A. Straub and G. W. Jone Jl. Indus. & Eng 
Chem., vol. 13, no. 1, Jan. 1921, pp. 51-58 fis 
Results of tests under spring and summer condi 
tions 

Horsepower Formulas. A Compilation of the Hors« 
power Formulas for Different Countries (Zusam 
menstellung der Steuerformeln fur verschieden« 
Lander Richard Bussien Motorwagen, vol, 23 
no. 28, Oct 10, 1920, p. 527 Gives German 
Belgian, French, English, Swedish, Italian, Japanese 
Spanish, Hungarian ana Californian formulas 

New York Show. Engines Exnibited at New York 
Show, P. M. Heldt Automotive Industries, vol 
44, no. 2, Jan. 13, 1921, pp. 53-58, 15 figs. Survey 
of exhibits 

Suspension. A New Principle of Engine Suspension, 
S. E. Slocum. Jl. Soc. Automotive Engrs., vol. 8, 
no. 1, Jan. 1921, pp. 54-56, 1 fig. Suspension on 


three points so as to destroy synchronism between 
oscillating machine and support so far as _ trans- 
mission of vibrations is concerned 


AUTOMOBILE FUELS 
Alcohol. 


Significance of Alcohol in the Motor Fuel 
Problem, i 


Burnell R. Tunison. Automotive In- 
dustries, vol. 44, no. 1, Jan. 6, 1921, pp. 14-17, 
5 figs. Advantages of and need for using synthetic 
fuel containing alcohol. Data regarding perform- 
ance of engines using alcohol. 


Benzol. The Manufacture of Motor Spirit in Gas- 
works. Gas World, vol. 73, no. 1900, Dec. 18, 
1920, pp. 493-494. Stripping process of benzol 
recovery and its financial results. 

Gasoline. See GASOLINE. 

Palm Oil. Belgian Experiments on Palm Oil as 
Motor Fuel. Commerce Reports, no. 1, Jan. 3, 


1921, pp. 10-11. Series of experiments begun 1914, 
but interrupted by war, has recently been resumed 
in Brussels on use of palm oil in internal-combustion 
motors. 


Tests have so far proven satisfactory. 


Von. 43, 


AUTOMOBILES 


Body Design. American and 
Olympia Compared, M. W 
Industries, vol. 43, no. 26, Dec. 23, 1920, pp 
1261, 12 figs American bodies said to lack 
and comfort as compared to British product 
in England at same price British 
have lower seats but thicker cushions 
rear and greater freeboard 


Body Suspension. 


Bodywork at 

Automotive 
1256 
finish 
selling 
generally 
tilted toward 


British 
Bourdon 


cars 


Study of Suspension.on Automo- 


bile Bodies and of Shock Absorbers (Etude sur la 
suspension des véhicules et les amortisseur G 
Puica Vie Technique & Industrielle, vol. 2, no. 14, 
Nov. 1920, pp. 117-120, 4 figs Formula for de 
signing springs Study of stresses in spring plate 
The Mutti Suspension Autocar, vol. 46, no 
1315, Jan. 1, 1921, p. 8, 2 fig Design employing 
variable-tension coil spring It has been tested 
with trailer and is suggested as substitute for ordi 


nary car suspension 


Brakes on Four Wheels. Another French Car 


Using Brakes on Four Wheel Ww F. Bradley 
Automotive Industries, vol. 43, no. 26, Dee 3, 
1920, pp. 1266-1268 figs Darracq now getting 





into production on eight-cylinder car, which ha 
been modified since exhibit at Paris Salon a year ago 
Engine has removable heads and uses battery igni- 
tion. Four-speed transmission and piral-bevel 
final drive employed Right-hand drive retained 

Design. European Automobile Design for 1921 
Sei. Am., vol. 124, no. 1, Jan. 1, 1921, pp. 9 and 
19-20. Comparison of European and American 
Practices 

Friction Drive Friction Drive Revived in New 
Kelsey Six-Cylinder Car Automotive Industri 
vol. 43, no. 25, Dex 16, 1920, pp. 1204-1206, 3 
figs Friction disk and wheel are located within 
rear axle housing, which is of aluminum alloy and 
is said to be lighter than standard type Jackshaft 


carries helical pinion meshing with internal gear on 


wheel hub, giving 4.5 to | reduction W heelbase 
is 116 in Engine 3' «x 4',4in. Falls 

Headlights. Report of the Committee on Automo 
bile Headlighting Specifications lrans. Illuminat 


ing Eng. Soc., vol. 15, no. 9, Dec. 30, 1920, pp. 848 
866. Recommended practice in headlamp itllumina- 
tion 

Manufacture More Power for Automobile Build 
ing Power Plant Eng vol. 25, no jan. 15, 
1921, pp. 101-110, 17 figs New plant of Cadillac 
Motor Car Co., Detroit, Mich 


Metal Construction. Substitute Metals in Auto 
As 


mobile Construction. Benno R Dierfeld Luto 
motive Industries, vol. 43, no Dec. 30, 1920 
p. 1309 How copper and aluminum were substi 
tuted for iron and steel in Germany during war 
Rear-Axle Housings Machining Columbia Rear 
Axle Housings Fred H. Colvin Am. Mach, vol 
54, no. 1, Jan. 6, 1921, pp. 27-30, 15 fig Opera 











tions on drilling, boring, reaming, tapping machine 
Press work assembling and testing 

Sheet Metal Work. Sheet Metal Work for Auto 
mobiles, Fred H. Colvin Am. Mach vol ; 
no. 26, Dec. 23, 1920, pp. 1165-1168, 16 fig Ma 
chinery for stamping and cutting up strip 1 var 
ous lengths and also preparing material for pre 

Transmissions. Clutc! Transmission { 
versal Joint Herbert Chase Autom In 
dustric vol. 44, no Tar ; 21, pp »_2 

hgs Irend of design as revealed at New York 

Show 

Wheels, Steel-Disk. The Harvey Steel Disk Wh 
Automotive Industric vol } no De 
1920, p. 1206 fis Design in which attempt ha 
been made to red or « inate rigidity charac 
teristic of metal wheel 

AVIATION 

Commercial. Commercial Aircraft, B. W. Tow 
shend \cronautic vol ) no. 373, De yr, 9 
pp. 421-423, 1 tig Position of airships and 
planes in future of aeria. transport Paper 1 
before City and Guilds Erginecring Society 


Commercial Aviation in Great Britain (La nav 
tion commerciale acrienne en Grande-Bretagn 


Genie Civil, vol no. 23, Dec. 4, 1920, pp. 4 
460, | fig Models subm tted for air ministry co 
petition held in September 1920 To be co 
tinued 

Developments. Recent Advances in Aviation, Th 
man H. Bane Il. Soc Automotive Engrs., v 
8, no. 1, Jan. 1921, pp. 18-25, 26 figs Seroplar 


and aeroplane engines developed during war 


Nationality Marks. International Aircraft Marki: 
Ladislas d'Orey. Aviation, vol. 9, no. 15, D 
27, 1920, pp. 484-486, 3 Nationality a 
registration marks for Proposed table 
nationality marks 


figs 
aircraft 


Night Flying. Night Flying. Aeronautica! 
vol. 24, no. 120, Dec. 1920, pp. 627-642 and (d 
cussion) pp. 643-649. Experience during w 


Best type of machine jor night flying 
[See also FLIGHT. } 


AVIATORS 

Fatigue of. The Human Machine in Relation to 
Flying. Aeronautical Jl., vol. 24, no. 120, D 
1920, pp. 650-658 and (discussion) pp. 658-663 


Reasons why pilots should have periodic interv«!s 
of rest. International convention fixed period o! 
six months for civilian pilot 

Tests of. Observation, Selection, and 
Air Service Information Circular, vol. 2, no. !|-0 
Oct. 30, 1920, 8 pp. Qualities needed by aviators 
Process of selecting from application. 


t 


Assignme: 























Maren, 1921 
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BALANCING MACHINES 


Rotors, High-Speed. Rotor Balancing Machine 
Eng vol. 110, no. 2866, Dec. 3, 1920, pp 738 
fig Machine devised by N. W Akimoff for 


testing both static and dynamic balance of high 
peed rotor 


BALLOONS 
Sunlight, Effect of olar Radiation and Balloon 


Junius David Edwards and Maurice Blaine Long 
Aviation, vol. 9, no. 15, Dee. 2 1920, pp. 487-490 
+ fig Investigation it Bureau of Standards of 
flect of sunlight upon life and operating chara 
eristics of lighter-than-air craft 


BEAMS 
Vibrations from Shafting ‘ HAF W hirlis 








peed 
BEARINGS 
Manufacture Modern Bearing Les paliers mod 
erm Nature Part no $28, Oct 16, 1920 
pp. 243-246, 2 fig Developments in manufacture 
with reference to type developed by Brown Boveri 
Lo 
Self Dre ae pa’ Self-Lubricating Bearing Iron 
vol. 10 » lar 13, 1921, p. 146 Reh 
type co of inner and outer casing 
mt force fit lapered holes in inner casing 
are with lubricating mixture under pressure 
Testing Testing Hardne of Bearings and Journal 
Iron Age. vol. 106. no Dec 40, 1920, pp. 172 
© tig Progr report of subcommittee on 
‘ metals of The American Society of Mecha 
het er lL) ripti oO tentative cal f 
tilled microhardne that expresse in definite 
ts relation of hardne between different material 
BELTING 
Balata The Ma icture of Balata Beltin, India 
RK W orld 63 » 4, Ja 1v PI 
8 6 t Ira ited from | Caout 


la Gutta Percha 
Leather \ New Type of Leather Belt. Eng 





Oo no RY Dec iO, 19% pp. 590, 2 fig Pat 
nted by French is ntor Belt consists of backin, 
nt in. Oak-tanned leather to underside of 
i are riveted three stips of chrome leather 
h strip being about ? in. wide by & in. thick 
tachn tol strips to backing ts effected by meat 

rass rivets pitched at in. intervals 
Effect of Relative Humidity on Leather Belting 
W. Roy Belting, vol. 18, no. 1, Jan. 19 
40 458, 9 f \ Textile World Jl, vol. 59 
Jar s Pe | pp. 93-97, 9 fig Test at 
orcestet Polytechnu Institute With adjust 
nts of regular oak belt at SS per cent humidit 
hange was found to either tighten or slacks 
i to cause trou 


BLAST-FURNACE GAS 


Purification Purification of Blast Furnas Ga 
Kktat actuel de lépuration de gaz de hauts-four 
eaux M Alexandre Gouvy Revue de Méta 

vol no 0, Oct 20, pp. 6 ORE 
Dscriptior of Cottr proc Sins eles 


BLAST FURNACES 
Coke Efficiency Blast Furnace Problems of To 


4 I Robert Eng. & Indu Management 
5, no. |, Jan, ¢ ; PI 10 Coke eth 
¥, Increase in moisture content, dust difficulty 
ntihe control of furnace working Paper read 


fore Staffordshire Iron & Steel Inst 


c peration Chile. (Green Wood in the Blast Furnace 
rangois Prudhomm« Iron Age, vol. 10 no 
13, 1921, pp. 121-122 Making pig iron of 
fo ore at Corral, Chil Wood charred in upper 
rt of furnace and distillates recovered Chilean 
vernment report 


Reducing Reactions. Reducing Reactions in the 


ist Furnace Lx reactions réductrice dans k 
t fourneau Em Pierre Revue universell 
nine vol no. 5, Dec. 1, 1920, pp. 301-321 


Researche howed that reaction by CO 
t for reducing FeO Studies of action of ga 


ninerals 
Slags Sampling Blast Furnace Slags, W. M. (¢ hey 
dden Iron Trade Rev., vol. 67, no. 26, Dec 


, pp. 1750-1751 
ilphur in pig iron 


BOILER FEEDWATER 
Heating, Economic Advantages of. Exhaust 
Wastes Power Plant Eng., vol. 25, no. 1, Jan. 1, 
‘21, pp. 72-74, 2 figs. Chart showing percentage 
fuel aved by heating feedwater by exhaust steam 


BOILER FURNACES 
ee FURNACES, Boiler 
BOILER ROOMS 
Design. Design of Large Boiler Plants, J. Grady 
Rollow jl Am. Soc Heat. and Vent. Engrs 
ol. <6, no. 8, Nov. 1920, pp. 715-734, 10 figs. Typ 
‘! double-wall boiler plant with furnace for burn 
ing coal and dry wood wast 
Economical Operation. Reducing Operating Costs 
n Boiler Rooms, John Rusen. Coal Industry, 
vol. 4, no. 1, Jan. 1921 pp. 14-18, 8 figs Advises 


mechanical conveying for coal and ashes will ma 
terially reduce costs 


Remodeling. 


Relation of sulphur in slag 


Remodeling Old Power Stations 


Power 


} 
soiler-Plant Improvements, L. R. Lee. 


MECHANICAL ENGINEERING 


vol. 52, no. 26, Dec. 28, 1920 pp. 1004-1007, 1 fig 
Economical methods of increasing ¢« apacity of boiler 
plant 


BOILER TUBES 


Soot Blower. New Steam Tube Blower. Iron Age 
vol 106, no 6 De 23 19. 1 670 f 
Swedish device for removing soot and ale fr 


tationary boiler tube 


BOILERS 


Cast-Iron vs. Wrought-Iron. Cast Iro er 
Wrought Iron Gusseisen oder chmiedeceisetr 
Otto Ginsberg Gesundheits-Ingenieur vol 43 
no. 41, Oct. 9, 1920 pp. 479-48 Contribution to 
the boiler problem in central heating plant It i 


concluded that in case of careful manipulation of 

superior to wrought iron for small 
and medium-size plant but for very large plant 
the wrought-iron boiler is preferable 


Electrically Heated 


boiler, cast iron is 





Bergeon-Frédet Electrically 


Heated Steam Boiler Le générateur de apeur 
Bergeon-Fredet i chauffage électrique Chaleur 
et Industrie, no Oct. 1920, pp. 403-4 fix 
Horizontal cylindrical type boiler heated by three 
pha e current of 50 period under ter m of ¢ 
volt 
Electrically Heated Boiler lle I 
58, no. 1523, De« ; 120, p. 49 fig | 
manufactured by Sulzer Bro Lond 
Manhole Cutting Ellipsograph r Ma ( 
ting Eng vol 110, no 868, Dy 
S17, 3 fig Pa ted device 
Marine. Se ARID BOILER 
Massachusetts Board Boiler sues. 1g 
Ma chusett Bole Rule I nt Eng 
ol no. 2, Jan 421, pp Change 
sdeoted it public hearing held y Board of Boiler 
Rule 
Performance Exact Data on tl Performance of 
Steam Boiler Plant IV, David Brownlie Eng 
ol. 110, no Ke BOR Dx 0 ) ' 





761 and 79 199 Average figures for perfor in 


a number of different types of steam | 





Tubes Influence of Expandi of T ‘ the 
Deformation of Tube heet f Loco r 
Influence du sertissage des tubes dans les dé i 
tions des plaques tubulaires de foyer des chaudiere 
locomotive M Haffner Rev ral de 
Chemins de Fer, vol. 39, no. 4, Oct. 1920, pp. 133 
38. OS fig Comparison of various methods of 
expanding 

BOILERS, WATER-TUBE 

Connelly. Connelly Water-Tube Boilers Can 
Manufacturer, vol. 41, no. 1, Jan. 1921, pp 6 
) figs Boilers of large capacity built for working 


pressure of 300 tons per sq. in 


BORING MACHINES 


Horizontal. Rockford Heavy-Duty Horizontal Bor 
ing Machine Am. Mach., vol. 53, no. 26, Dec. 23 
1920, pp. 1197-1198 fig Machine intended 


tered in automotive field 

Taper-Turning Head. New Taper Turning Head 
for Vertical Boring Mill Engr vol. 130, no 
3385, Nov. 12, 1920, p. 485, 5 fig Attachment 
manufactured by Geors Richards & Co Ltd 
Broadheath, Engl 


BRAKES 
Street-Car A New Tramear Brake Ener vo 


chiefly for work encoun 





130, no. 3391, Dex ; Pi 642-64 + tig 
Spencer-Dawson brake 

The Force Action of Brake Rigging H. M. P 
Murphy Elec. Ry. Jl, vol. 57, no. 3, Jan. 15, 1921 
pp. 116-119, 11 fig Forms of levers used in brak« 
rigging of electric car tudy of forces acting at 
various points of le 


BUSES 
Trolley-Operated Trackk lrolley in Two British 


Cities Elec. Ry. Jl vol. 5 no. 2, Jan. 8, 1921 
pp 9, S fig Bradford, with three routes in 
operation, is planning three more Buse ire used 
as feeders for trolley system Double-deck track 
less-trolley bus ha just been put in ervice 
Keighley, after five year experience, has added to 
its equipment ind now has nine buse it ervice 
C 
A 


CABLEWAYS 
Design. 


Didactic Study of Aerial Cableway Kitude 


didactique des transporteurs aériens sur cablk 
Giulio Ceretti Génie Civil, vol. 7 no. 2 Nov 
27, 1920, pp. 430-435, 12 fig Details of design of 
cable junctions and ispension methods Cor 


cluded 


CANALS 


Electric Haulage of Barges. New Systems of Elec 
tric Haulage in Canals Nouveaus systémes d¢ 
halage électrique sur les canaux), Edouard Imbeaux, 
Comptes rendus des Séances de l'Académie de 
Sciences, vol, 171, no. 21, Nov. 22, 1920 pp. %81 
985 Recent developments in France 


CARBURATION 


Theory of. Contribution to the Problem of Car 
buration (Contribution au ‘‘sujet’’ de la carburation 
A. Grebel. Chaleur & Industrie, no. 8, Nov.-Dec 
1920, pp. 455-473, 15 figs. Technical study of 
principles upon which carburation is based and of 
their application to the carburation of gasoline 
engines and gas engines together with investigation 
of chemical pacticability of utilizing gas as fuel in 
automobile engines 





CARBURETORS 
Claudel. New Carburetor Construction Types (Neue 


Vergaser-Konstruktionen H Praetorius Motor- 
wagen, vol 3, no. 30, Oct. 31, 1920, pp 578 
12 fig Detail of the three type of Claudel 
iutomobile carburetor the Eureka Graetzin 
Lacharnay, Standard, Einhorn d Asmo carbu 
retors 
Einhorn The Einhorn irburetor Der Einhorn 
ergaser Johannes Menzel All Automo 
bil-Zeitung, vol. 21, no. 41, Oct. 9 120, pp. 26-28 
2 fig Describes automatically adjustable car 
buretor for use of heavy fuels of all kinds, which won 
first prize at tests carried out by Gen. German Auto 


mobile Club in conjunction with Automotive Test 
ing \ommiussion 


Floatiess. Floatl Carburetors Coming Into Use 
in Germany Benno R Dierfeld Automotive 
Industrie vol 3 no. 26. De 1920, pp. 1262 
1265, 11 fig Developments ir arburetor design 
in (;ermany 

CARS 

Ball Bearings for. Ball Bearings for Railway Cars 
Ry. Mech. Engr vol. 9 no Jar 421, pp 

3} 4 fig Graph of train f tance with 
yurnal bearings and with disk bearing 

Diesel- Electric Self-Propelled. Dicesel-Electric Self 
Propelled Railway Coache Engr vol. 130. no 
P3386 Nov 19, 1920 p l wedish design 
Translated from Génie Civil 


CASE-HARDENING 














Furnace for A New Method of ( Hard 1g 
teel . 1 Merter An Mact , , no ¢ 
I) 1 fig Reg rat e 
type of { 

CASTINGS 

Die 7 ting W Bettert Metal Industry 
Lon i " ] no 4 Dx 0) ) pp 461 
464, 8 fig Manufacture of castit ar urately 
i to li t of one-thousandth of an 1 so that 

mact nece ary Alloy from which 
h castings can be made are .discussed and ad 

intages of die casting are pointed out 

Inspection Precise Inspection of Large and Ir 
regular Curve Elbert O. Brower Am. Mach 
vol. 54, no. 2, Jan. 13, 1921, pp. 60-66, 13 figs 
N for inspection of large and irregular curves, 
in application to inspection of casting 

Iron. See IRON CASTING 

Malleable Shop Specialize i \ aling Pot 
Foundry, vol. 49, no. 1, Jan 19 pp. 11-15, 
7 fig Manufacture of nn abl astings on 
productior 

Steel. Se: rEEL CASTIN« 


CEMENT 
Natural Australian Company to Work an Island 





of Cement Rock Cement Mull Quarry vol 
18, no. 1, Jan 1921, pp. 19-22 fig Conces 
ions for operating deposits of natural cement located 


on Maria Island on east coast of Tasmania have 
been secured by National Portland Cement Co 


Setting Time Modified Vicat Apparatus for Study 


of Setting Time of Cement, O. I Moore Eng 
News-Re« vol. 86, no. 2, Jan. 13, 1921, p. 70 

fig Principle consists in balancing rod and 
needle by means of beam and weight and deter 
mining load necessary at time intervals to cause needle 


to penetrate definite distance into neat paste 


CEMENT, PORTLAND 


Consolidation Judging the Quality of Portland 
Cement, R. J. Colony Min. & Metallurgy, no 
169, Jan. 1921 pp. 30-31 l fig Triangular con 
centration diagram showing end products of con 


solidation Abstract 
Specifications British Standard Specification for 
Portland Cement Eng World vol 18, no ] 


Jan. 1921, pp. 5-8, 4 fig Specifications of British 
Standards Engineering Association, revised in 1920 


Wet Process. Development in Wet Process Port 


land Cement Plants—Il Rock Products, vol. 24 
no. 2, Jan. 15, 1921, pp. 39-44, 12 fig Descrip 
tion of process at plant of Bessemer Limestone & 
Cement Co., Bessemer, Pa., from kilns to inished 


product 


CENTRAL STATIONS 

Isolated Plants vs. Power Development in the 
Future Lazarovich-Hrebellianovich Power vol 
52, no. 19, Nov. 9, 1920, pp 44-747 Compara- 
tive study of central stations and isolated plants 

Mineside. Modern Central Power Station in Center 
of a Coal Mining District, F. G Hickling Coal 
Industry, vol. 4, no. 1, Jan. 1921, pp. 24 ? figs 
Riversville Central Station of Monong thela_ Valley 
Traction Co., Fairmont, W. Va. Two 12,500-kva 
turbine generator units have been installed and 
additional 25,000 kva. unit has been ordered 

Operation in U. 8. Output for 1920 Estimated at 
46,700,000,000 Kw-Hr Elec. World, vol j, no. | 
Jan. 1, 1921, pp. 45-46, 2 figs. Statistics of central 
station oper: ation in United State 


CHIMNEYS 


Steel, Copper-Smelter. Steel Chimneys and Their 
Linings in Copper Smelting Plants, A. G. M« 
Gregor Min. & Metallurgy, no. 167, Nov. 1920, 
p. 34 It is concluded from experiments at various 
plants that unlined steel chimneys do not give 
satisfactory service when used for roaster furnaces 
or reverberatory furnaces, but they will prove ser 
viceable for long periods when used for blast furnace 
and converter gases Building tile has proved 
unsatisfactory for chimney linings or for construc- 
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tion of walls for flues and dust chambers where ex- 
posed to roaster furnace gases or cool reverberatory 
furnace gases (Abstract.) 


COAL 

Pulverized. See PULVERIZED COAL. 

Utah, Coking Properties. Low-Temperature Cok- 
ing of Utah Coals, Osborn Monnett. Chem. & 
Metallurgical Eng., vol. 23, no. 26, Dec. 29, 1920, 
pp. 1246-1249, 2 figs. Summarized description of 


laboratory investigations made to determine coking 
property of series of Utah coals. Analysis of coals 
tested. Apparatus used. Tabulated results ob- 
tained. 


COAL HANDLING 


Hydraulic Conveyors. Conveying Bulk Material 
Through Pipes, George Frederick Zimmer. Eng. 
Indus. Management, vol. 4, no. 25, Dec. 16, 1920, 

. 791-792, 3 figs. Scheme for handling coal 
hydraulically. 

Power Plants. Fuel Handling. Power Plant Eng., 
vol. 25, no. 1, Jan. 1, 1921, pp. 2-14, 19 figs. Com- 
parison of various methods of handling fuel econom- 
ically in power plant. 

New Station at Baltimore Has 
Handling Method, M. D. Engle. Elec. World, 
vol. 77, ao. 3, Jan. 15, 1921, pp. 133-137, 7 figs. 
How coal, received by water is handled at West- 
port Station. Method of load division with holt- 
wood hydroelectric plant. Provision against gen- 
erator fires and ceiling condensation among other 
features. 


Unique Coal- 


COAL! STORAGE 
Methods. Coal Storage. Power Plant Eng., vol 
25, no. 1, Jan. 1, 1921, pp. 14-23, 13 figs. Methods 


of storing coal in piles in the open, and arrangement 


of conveyors to carry coal to plant 


COAL TIPPLES 


Construction. Mine of the Washington Gas Coal 
Company and Advances in Tipple Construction, 
J. O. Durkee and Frank A. Dowling. Coal Indus- 


try, vol. 4, no. 1, Jan. 1921, pp. 11-12 and 74-76, 


5 figs. Tipple is arranged to coal locomotives, 
ship by truck or rail and supply Tyrler Tube Co 
located near tipple 

COKE 

Blast-Furnace. Determination of the Hardness 
of Blast-Furnace Coke. Owen R. Rice. Min, & 
Metallurgy, no. 167, Nov. 1920, pp. 34-35. Soft 


coke is deprecated for proper blast furnace opera- 
tion. Methods of measuring coke hardness Ab- 
stract.) 

House Heating with. By-Product Coke, Anthracite, 
and Pittsburgh Coal as Fuel for Heating Houses, 
Henry Kreisinger. Jl. Indus. & Eng. Chem., vol. 13 
no. 1, Jan. 1921, pp. 31-33, 1 fig. Based on tests 
made at fuel laboratory of Bureau of Mines, Pitts- 
burgh, 


Metal Melting with. Coke 
Fuels for Metals Meltings, F. W. Sperr, Jr. Min. 
& Metallurgy, no. 167, Nov. 1920, p. 33. Growth 
of use of coke-oven tar as metallurgical fuel during 
past few years. With properly selected coals, 
modern by-product coke plant will produce straight 
gas having heating value of 560 B.t.u. per cu. ft 
after removal of benzols. (Abstract.) 


COKE MANUFACTURE 
By-Product. By-Product Coking, F. W. Sperr, Jr., 
and E. H. Bird. Jl. Indus. & Eng. Chem., vol. 13, 
no. 1, Jan. 1921, pp. 26-31. Comparison of by- 
product and beehive ovens. 
COKE OVENS 
By-Product. By-Product 
Yesterday and Today, J. M. Hastings, Jr. 
Industry, vol. 4, no. 1, Jan. 1921, pp. 44-47, 6 figs. 
Progress of art in 28 years as illustrated by old and 
new plants of Semet-Solvay Co. 
Jones and Laughlin New By-Products Plant. 
Coal Industry, vol. 4, no. 1, Jan. 1921, pp. 47-51, 
1 fig. Plant consists of five batteries of 60 ovens 
each of Koppers crossed regenerative type. 
The By-Product Coke Oven Industry, 1920, 
D. J. Ramsburg. Coal Industry, vol. 4, no. 


and By-Products as 


Coke Oven Plants of 


Jan. 1921, p. 52. First large battery of triangular 
flue type ovens completed and successfully operated 
during year. ° 
COMBUSTION 
CO: Recorders. The Unograph—An Automatic 
Continuous Analyzer without Chemical Absorp- 
tion (L"‘Unographe,”’ analyseur continu et auto- 


matique sans absorption chimique), J. Izart. Chaleur 
et Industrie, no. 7, Oct. 1920, pp. 433-435, 3 figs. 
Principle and operation of Dommer COs: recorder. 


CONCRETE, REINFORCED 


Bond Resistance. Tests of 
tween Concrete and Steel, 
Richart and G. G. Scofield. Technologic Papers, 
Bur. of Standards, no. 173, Nov. 1, 1920, 66 PP., 
79 figs. Results of three dissimilar investigations 
which were made by concrete ship section of Emer- 
gency Fleet Corporation. One investigation was 
made to study effect on bond resistance of applica- 
tions of various anticorrosive coatings on reinforce- 
ment; second investigation was made to study length 
of lap required for effective splicing of reinforcing 
bars in regions of high tensile stress; third investi- 
gation was made to study relative merits of different 
methods of anchoring ends of stirrups to meet cer- 
tain conditions which arise in concrete ship con- 
struction. 


Bond Resistance Be- 
W. A. Slater, F. E. 


MECHANICAL ENGINEERING 


CONDENSERS, STEAM 


Naval Uses. Service Experience with Condensers, 


G. B. Allen. Power, vol. 52, no. 23, Dec. 7, 1920, 
pp. 914-916, 2 figs. Experience of British Ad- 
miralty. (Abstract.) Paper read before Inst. of 
Metals. 

CONTRACTS 

Cost-Plus. Cost-Plus Contracts, J. C. Keith. JL. 
Eng. Inst. Canada, vol. 4, no. 1, Jan. 1921, pp 
8-ll. Explanation of differences between cost- 


form of contract, advantages 
with examples of contracts on 


plus and unit-price 
and disadvantages, 
cost-plus basis. 


CONVEYORS 


Belt. General Types of Belt Conveyors, S. C. De- 
Witt. Can. Manufacturer, vol. 41, no. 1, Jan 
1921, pp. 62-64, 5 figs. Suitability of various types 
for different materials. 


Factories. Conveyance in Workshop (Werkstitten- 


transporte). Betrieb, vol. 3, no. 5, Dec. 10, 1920, 
pp. 37-38. Preliminary program prepared by 
the Committee for Economic Production dealing 
with following subjects: Determination of funda- 
mental principles for economical use; establish- 
ment of useful sphere of hand and motor conveyors; 


adaptation of conveyor to its particular useful 
sphere, etc. 
Foundry. Foundry Conveyor Equipment Offers 


Ideas for Adaptation Elsewhere, Norman G. Shidle 
Automotive Industries, vol. 43, no. 26, Dec. 23, 
1920, pp. 1274-1277, 9 figs. Methods of handling 
castings and other materials by means of various 


types of conveyors in foundry of Hercules Gas 
Engine Co. 

Gravity. The Gravity Conveying System, L. T 
Sylvester. Can. Manufacturer, vol. 41, no. I, 
Jan. 1921, pp. 70-71, 9 figs. Typical installation 

Installations. A Highly Efficient Conveying Plant 
(Eine Férderanlage von hoher Wirtschaftlichkeit), 


G. Schlesinger. Zeit. des Vereines deutscher 
Ingenieure, vol. 64, no. 46, Nov. 13, 1920, pp 
949-953, 21 figs. Details of a mechanical hauling 
arrangement by means of which loading and un- 
loading work at a drying plant for rifle stocks 
formerly requiring more than a hundred men can 
be carried out by two men. Notes on arrangement 
and manipulation of special cages and description 
of the drying plant 


COPPER METALLURGY 
Smelter Stacks. See CHIMNEYS 


CORES 

British Foundry Practice. Core 
In Britain. Foundry, vol. 49, no. 2, Jan. 15, 1921, 
pp. 69-71, 9 figs. Cores employed to form ex 
terior as well as interior of castings are recognized 
as economical factor in reducing cost of molding 


COST ACCOUNTING 


Making Practice 


Charts. How Graphics Help in Estimating Costs, 
J. B. Carr. Indus. Management, vol. 61, no. 1, 
Jan. 1, 1921, pp. 41-44, 4 figs. Method is illus- 


trated by applying it to determine cost of Scotch 
boilers of various styles and sizes. 


Making Statistics Talk—II, M. C. Rorty. Indus 
Management, vol. 61, no. 1, Jan. 1, 1921, pp. 45-50, 
13 figs. Exemplifies values and importance of 


charts in cost accounting. 


Comparative Records. Comparative Cost Records 
as an Aid to Manufacturing Profits, Stephen R. 
Gordon. Indus. Management, vol. 61, no. 1, 
Jan. 1, 1921, pp. 17-22, 13 figs. How attention 
to details, such as decreasing waste in cutting cloth 
in textile mill and irregular stretching in dye house 
effected savings of more than $16,000 a year. 


Overhead Expense. Machine-Hour Rate Method 
of Distributing Manufacturing Expense, C. Haigh. 
Machy. (N. Y.), vol. 27, no. 4, Dec. 1920, pp. 370- 
372. Comparison of man-rate and machine-hour 
rate method of considering overhead expense. Paper 
read before Am. Gear Manufacturers’ Assn. 


COTTON 


Finishing Plants. Power Applications to Cotton- 
Finishing Plants, Leo Loeb. Mech. Eng., vol. 
43, no. Jan. 1921, pp. 5-8, 7 figs. Generation 
of power and of steam and applications to driving 
of process machinery are traced from boilers to 
motor applications. Charts are presented showing 
steam consumption and proportion of exhaust 
steam converted into work and available at exhaust 
for different types of prime movers. Illustrations 
of typical drives are included. 


CRANES 

I-Beam Girders. Properties of Crane Girder Sec- 
tions, John H. Sawkins. Eng. News-Rec., vol. 
86, no. 1, Jan. 6, 1921, p. 13, 2 figs. Table of me- 


chanical properties of I-beam crane girders with 
lateral stiffening channels. 


Long-Span. A New Form of Long-Span Crane. 
Engr. vol. 130, no. 3391, Dec. 24, 1920, pp. 
631-632, 5 figs. General feature is that although 


crane has overhead girder spanning site of its opera- 
tions, load is not carried directly by this girder, but 
by cableway attached to its two ends. 

Pontoon. Huge ey Crane. Pacific Mar. 
Rev., vol. 18, no. 1, Jan. 1921, pp. 30-31, 3 figs. 
Self- propelled 200- ao pontoon crane built by A. F. 
Smulders Corp., Holland. 

=. A “ ‘wr: Ship Crane for the United States 

Navy, . Case. Pacific Mar. Rev., vol. 18, 
no. 1, Jan. o21, pp. 29-30, +s s. Revolving crane 
to be mounted on hull of U. S. Battleship Kearsarge. 


Von, 43, No. 3 


CUTTING TOOLS 


Construction. Metal Cutting Tools, A. L. De 
Leeuw. Am. Mach., vol. 54, no. 1, Jan. 6, 192) 
pp. 1-7, 21 figs. Analogy between actions of razor 
hatchet and metal cutting tools. Formation of 
chips. Elementary considerations in construction 
of simple tools. 

Grinding. Grinding Lathe and Planer Tools 
Machy. (Lond.), vol. 17, no. 432, Jan. 6, 192) 
pp. 418-420, 2 figs. correct angle to use wher 
grinding. Power consumption for different angles 
and position of lathe tools. 

Inserted Cutters. The ‘“Herbert’’ Patent High 
Duty Inserted — Face Cutter. Practical 
Engr., vol. 62, no. 1766, Dec. 30, 1920, pp. 420-422 


5 figs. Invention is applic able to milling cutters 
boring bars and generally wherever body of tool 
may be made of softer steel than that of tooth 

Screw Threads. Spring Tool for Cutting Threads 
Iron Age, vol. 107, no. 3, Jan. 20, 1921, p. 208 
| fig. Tool utilizes goose-neck principle to elim 
inate chatter and permit cutting of smooth threads 
on lathe work 


CYLINDERS 


Castings. Make Marine Cylinders in New Shoy 
Herbert R. Simonds, Foundry, vol. 49, no. } 
Jan. 1, 1921, pp. 1-4, 7 figs. Making of castings 
at Boston Navy Yard. 


Manufacture. Cylinder Blocks Manufactured in 
an Efficient Manner, J. Edward Schipper. Auto 
motive Industries, vol. 44, no. 2, Jan. 13, 1921 
pp. 72-77, 14 figs. Manufacturing process used 
in machining cylinder block castings for Lexingtor 
car, 

DIES 

Compound. Compound Blanking, Forming and 


Piercing Die, F LeJeune. Machy. (N. Y.) 


vol. 27, No. 5, Jan. 1921, pp. 441-442, 3 figs Die 
for producing tractor-wheel spoke covering one 
operation 

Locomotive Parts. Special Railroad Machine 
Forging Tools, J. V. Hunter Am. Mach., vol 
54, no. 2, Jan. 13, 1921, pp. 67-68, 7 figs De 


scription of dies used for forging locomotive grease 
cups, universal-joint jaws, connecting rods, valve 
handles, boiler-flue beading tools, etc 


Seamless Kettles. Drawing Operations on Seamless 

Kettles, Fred R. Daniels. Machy. (N. Y.), vol 
27, no. 5, Jan. 1921, pp. 433-437, 18 figs Desigt 
of dies and step-by-step operations in making difficult 
drawn shape. 


DIESEL ENGINES 


Diesel-Sulzer. Diesel-Sulzer Two-Cycle Motor Ex 
hibited at Crystal Palace Great War Exhibition 
in London (Moteur Diesel-Sulzer A deux temps 
au Great War Exhibition du Crystal Palace, 4 
Londres) Bulletin technique de la Suisse romande 
vol. 46, no. 23, Nov 1920, pp. 265-267, 4 figs 
Effective power is 425 hp. at speed of 200 r.p.m 
fuel consumption varies from 195 to 200 grams per 
effective horse-power-hour. Engine is directly 
reversible 

Doxford. The Doxford Diesel Engine. Eng., vol 
110, no, 2869, Dec. 24, 1920, pp. 838 and 845-846 
2 figs. Opposed piston solid injection two-cycle 
reversible marine oil engine 

German Submarine. Modern 
Diesel Engines (Neuere deutsche Unterseeboots 
Dieselmaschinen), Max Wilh. Gerhards. Motor 
wagen, vol. 23, no. 27, Sept. 30, 1920, pp. 512-519 
8 figs. Details and data of construction and opera 
tion of different types of submarine oil engines built 
by the Machine Factory Augsburg-Nirnberg 
(M. A. N.). 

Solid-Injection. 
McTaminey. 


German Submarine 


The Solid Injection Engine, C 
Trans. Inst. Mar. Engrs., vol. 32 
Nov. 1920, pp. 161-178 and (discussion) pp. 179 
194, 4 figs. Details of construction of Diesel marine 
installations developed by Isritish Admiralty during 


war. 


DOCKS 


Testing U-Boats. 
(Priifdock fiir die 


Dock 
Klitzing 


Germar Marine Testing 
Deutsche Marine), H. 
Zeit. des Vereines deutscher Ingenieure, vol. 64 
no. 51, Dec. 18, 1920, pp. 1074-1079, 19 figs. Dock 
built 1916-1918 for testing U-boats consists of a 
supporting pontoon, side compartments for insuring 
position of equilibrium, and a 116-m. pressure cyl 
inder for housing of test boat, which has internal 
diameter of 12 m.; on both sides of the freely mounted 
pressure cylinder is room for docking two additional 
boats. Description of entrance shaft to test boat 
manholes of pressure cylinder, pump plant, etc 


DRILLING MACHINES 


Automatic. Automatic Drilling 
Gravity Feed. (Machy. Lond.), 
Dec. 30, 1920, pp. 396-397, 
spindles operates independently, and feeding of 
drill into work is accomplished by weight which 
exerts constant feeding pressure during drilling opera 
tion. 


Machine’ with 
vol. 17, no. 431 
2 figs. Each of two 


Radial. Large Radial Drilling Machines. Eng 
Production, vol. 2, no. 14, Jan. 6, 1921, pp. 22-23 
1 fig. Designed for use on large turbine work. 

DRILLS 

Twist. Helix Angle of Twist Drills, Bruce W. Bene 
dict. Am. Mach., vol. 53, no, 26, Dec. 23, 1920 


pp. 1175-1178, 5 figs. Concludes from experiments 


that with present design of flute, most efficient 
high-speed milled twist drill has helix angle of 3° 
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deg., and that drill with this angle has greater en- 
durance than drills of other helix angles 


DUST 


Action, Theory of. Theory of Dust Action, 0. W 
Armspach Ji. Am. Soc. Heat. & Vent. Engrs., 
vol. 26, no. 9, Dec. 1920, pp. 819-829, 6 figs. Re- 
port upon investigations carried out jointly by 
Research Bureau & I S. Bureau of Mines. It 
is shown that dust content in room depends upon 
density of material, velocity of fall of particles and 
size of room; dust will accumulate until definite 
content is reached depending upon rate of fall and 
number of air changes 


DYNAMOMETERS 


Variable-Speed. A Variable Speed Fan Dynamom 
eter, Karl D. Wood Aerial Age, vol. 12, no. 19 
Jan. 17, 1921, pp. 491-492, 4 figs Apparatus 
designed by automotive power-plant section of 


Bureau of Standards 


ECONOMIZERS 
Installation. LEconomizers, W I Wurster ji 
m. Soc. Heat. & Vent. Engr vol. 26, no. 9, 


Dec. 1920, pp. 811-818, 6 figs. Typical installa 
tions of economizers in steam power plants 

Operation. Two Useful Suggestions in Regard to 
Operation of Economizers (Deux points utiles a 
connaitre concernant les économiseurs), Henry 
Dieterlen Chaleur & Industrie, no. 8, Nov 
Dec. 1920, pp. 487-489, 3 figs. How to prevent 
trouble in pumps arising from hot water used, and 
how to prevent vapor condensation on outside of 
economizer 


EDUCATION, INDUSTRIAL 

Coéperative High-School Course. The Industrial 
Codéperative Course of the Lansing High School, 
E. M. Hall Am. Mach., vol. 54, no. 3, Jan. 20, 
1921, pp. 83-86, 13 figs Course, open to youths 
of city of Lansing, intended to provide thoroug! 
training and experience in technical trades 

[See also VOCATIONAL EDUCATION.] 
ELECTRIC DRIVE 


Refrigerating Plants. Electric Drive for Ice Making 
and Refrigerating Plants, William J. Bray Ice & 
Refrigeration, vol. 60, no. 1, Jan. 1921, pp. 23 
3 figs. Types of apparatus 


[See also ROLLING MILLS, Electrically Driver 


ELECTRIC FURNACES 
Annealing. Electric Annealing and Heat Treating 
Furnaces, George P. Mills jl. Engrs. Club of 
Phila., vol. 38 1, no. 193, Jan. 1921, pp. 25-31, 
6 figs. Ni-chrome resistor type of electric furnace 
Operating data on typical installations and probable 
trend of new applications 
Brass. New Casting Shop of the Bridgeport Brass 
Company, H. M. Lane Metal Industry (N. Y.), 
vol. 19, no. 1, Jan. 1921, pp. 1-3, 5 figs Construc- 
tion and method of operetion of shop running en- 
tirely on electric furnaces 
Booth Rotating. Booth Rotating Electric Brass 
Furnace Metal Industry (lond.), vol. 17, no. 26 
Dec. 24, 1920, pp. 507-508 Features of later ce 
signs Automatic electrode control. 
Iron-Smelting. Swedish Electric Pig Iron Fur 
naces, Jonas Herlenius. Chem. & Metallurgical 
Eng., vol. 24, no. 3, Jan. 19, 1921, pp. 108-112, 
3 figs Description of Swedish electric furnace and 
summary of results obtained from its use. 
Refractories for. Refractories for Electric Furnace, 
R. M. Howe Chem. & Metallurgical Eng., vol 
3, no. 25, Dec. 22, 1920, pp. 1215-1218 De- 
cription of properties of refractory brick and of 
raw materials employed in their manufacture, with 
eview of many factors involved in efficient use of 
efractories in general. Paper read before Elec 
Furnace Assn 
ynthetic Pig Iron. See PIG IRON, Synthetic 
Uses. Electric Furnace Usage Fast Increasing 
lec. World, vol. 77, no. 2, Jan. 8, 1921, pp. 77-79, 
figs More than 220 non-ferrous furnaces in- 
illed during 1920. Total connected furnace 
mad estimated at 880,000 kva., of which 410,000 
kva. is in commercial furnaces. Electric steel 
tput reduced, 


ELECTRIC LOCOMOTIVES 
C.M. & 8t. P. New Electric Passenger Locomotives 
Operation on the C. M. & St. P. Railway, W. H 
Munn Jl. Western Soc. Engrs., vol. 26, no. 1, 
if 1921, pp. 26-29, 2 figs. Characteristics 
tal weight, 275 tons; number of driving axles, 
lassification, 4-6-2-2-6-4; tractive effort, con- 
ious rating, 49,000 Ib.; speed maximum, 65 

p.h 

Switzerland. The Locomotives of the Swiss Rail 
ways (Les locomotives des chemins de fer rhetiques), 
ucien Pahin, Revue générale de 1l'Electricité, 
vol. 8, no. 25, Dec. 18, 1920, pp. 872-878, 8 figs 


Details of electric locomotives of Brown Boveri & 
) 


ELECTRIC PLANTS 
Interconnection. Codperation for the Central 
tation Ne Isolated Plant Elec. World, vol. 
no Jan. 1, 1921, p. 11. Interconnection is 
cconeuniention sound and is shown to hold mutual 
advantages where isolated plants can be justified. 
ELECTRIC WELDING, ARC 


Boiler Repairing. ‘The Electric Welding of a Cor- 
roded Boiler-Shell, A. Kenneth Dawson. ‘Trans 


-Z 





MECHANICAL ENGINEERING 


Instn. Min. Engrs., vol. 60, part 1, Nov. 1920 pp 
8-12, 3 figs Repairing of corroded colliery Lan- 
cashire boiler by use of portable electric-arc welding 
apparatus 
Car-Truck Frame. Arc Welding on Railway 
Properties, A. M. Candy Elec. Ry. Jl, vol. 57, 
no. 3, Jan. 15, 1921, pp. 121-124, 17 figs. Truck 
frames manufactured by Government Electric 
Railways of Sydney, Australia, and other examples 
of applications of electric welding in manufacture of 
railway cars 
wr Electric Welding, William T. Bonner 
A. Nims, C. J. Holslag and H. E. Drall 1 
Club of Phila., vol. 38-1, no. 193, Tan 
1921, pp. 7-23, 8 figs Notes on selection of arc- 
welding equipment and fundamentals of its efficient 
operation 
Practice. Arc Welding Practice Ty. H. Anderton 
Jl. Elec., vol. 45, no. 12, Dec. 15, 1920, pp. 572 
574. Greater flexibility and better control in ar: 
welding are obtained by use of metal instead of 
carbon electrode Records of tensile tests of weld 
are included 
The Welding of Metals by the Electric Arc- 
(La soudure des différents mé¢taux par l’are éle: 


trique), Ch Andry-Bourgeois ‘lectricien vol 
S51, no. 1266, Dec. 15, 1920, pp. 536-539, 1 fig 
Welding of bronzes and aluminum alloys Cor 


tinuation of serial 


Steel. Electric-Arc Welding of Steel 1. Pronerti« 
of the Arc-Fused Metal, Henry S. Rawdon, Edward 
C. Groesbeck and Louis Jordan. Technologic 
Papers, Bur. of Standards, no. 179, Nov. 15, 1920 
63 pp. 28 figs Research to determine in empirical 
way by actual welding tests carried out bv skilled 

operators relative values and merits of different 

types of electrodes which are available commercially 


ELECTRICAL INDUSTRY 


Developments in 1920. Some Developments i: 
the Electrical Industry During 1920, Tohn Listor 
Gen. Elec. Rev., vol. 24, no. 1, Tan. 1971, pp. 4-49 








99 figs Developments in turbo-generator elec 
tric locomotives electrical machinery electric 
cranes, hoists, transformer insulator ind = eles 


tric lighting 


EMPLOYEES’ REPRESENTATION 

Shop Committees. A Shop Committee that Failed 
©. F. Carpenter Indu Management, vol. ¢ 
no 1, Jan. 1, 1921. pp. 59-62 Experien 
firm that introduced industrial democracy 

Works Councils. Works Council after Two V« 
Trial Can. Machy., vol. 24. no. 27, Dec. 30, 1920 
pp 597-600. 6 fig Experie nee of International 
Harvester Co 


EMPLOYMENT MANAGEMENT 


Selecting Employees. Fewer Mistak: n Select 
ing Emplovees William S Dutton Factory 
vol. 26, no. 1, Jan. 1, 1921, pp. 38-39, ? fig Ex 


periences of E. I. duPont de Nemours & Co 


ENGINEERING SOCIETIES 


Progress in 1920 Progress of Engineering Soci 
eties in 1920, Calvin W. Rice Power, vol. 53, no 1, 
Jan. 4, 1921, pp 92-23 Outstanding event is 
establishment of Federated American Engineering 
Societies which typifies “unselfish devotion on the 
part of the engineering profession to the good of the 
community and the nation 


ENGINEERS 


Registration. Code of Practic« ind Schedule of 
Fees for Structural Engineers Eng. & Contracting 
vol. 54, no. 25, Dec. 22, 1920, pp. 603-605 Pro 
posed code of practice for use of members of Struc 
tural Engineers’ Association of Illinois prepared by 
committee of association 

Engineering Legislation for Ont Contract Re« 
vol. 35, no. 2, Jan. 12, 1921, pp. 39-44 Draft bill 
for registration of engineers, drawn up by Advisory 
Conference Committee representing civil, mechan 
ical, electrical and mining engineers 

Engineering Legislation in Canada, Fraser S 
Keith Eng. News-Rec vol. 86, no. 1, Tan. 6 
1921, pp. 21-24. Outline of history of movement 
for statutory control of professional practice, with 
synopsis of acts passed by provinces 

Saskatchewan's “Engineering Profession Act 
Can. Engr., vol. 39, no. 25, Dec. 16, 1920, pp. 615 
618. Text of bill that has been introduced in 
Saskatchewan Legislature 

Remuneration. Fees and Services of Practicing 
and Consulting Engineers, W. L. Benham. Eng 
News-Rec., vol. 85, no. 27, Dec. 30, 1920, pp 
1266-1267 Report of Committee on fees and 
services of practicing engineers of American Associa- 
tion of Engineers 





The Engineering Profession and Government 
Technology, S. McBride. Chem. & Metallurg- 
ical Eng., vol. 22. no. 26, Dec. 29, 1920, pp. 1265 
1267, 3 figs Neeu for ine reasing salaries of govern 
ment professional employees is brought out by enum 
eration of series of facts on conditions now existing 
in different government technical bureaus 


Social Functions. The Engineer’s Service to Society 
Fred J. Miller. Mech. Eng., vol. 43, no. 1, Jan 
1921, pp. 1-4 and 8. Discusses influence of engi- 
neer in constructive adjustment, property rights 
and human rights and relations between empleyer 
and employee. Presidential address at Annual 
Meeting of Am. Soc. Mech. Engrs 


ENGINEHOUSES 
Design. Modernizing Locomotive Terminals, G. W. 


Rink. Mech. Eng., vol. 43, no. 1, Jan. 1921, 
pp. 13-16, 5 figs. Location, size and general layout 


of terminal are dependent on various elements, 
two principal factors being character of work to be 
performed and location of general locomotive re 
pair shop. Necessity for providing modern facilities 
is discussed with a view of awakening an interest 
in this subject, which has important bearing on 
ability of railroads to handle increased traffic d« 
mands of country. 


EXECUTIVES 

Industrial. The Executive—and Today's Problem 
Lewis E. Pierson Indus. Management, vol. 61 
no. I, Jan. 1, 1921, pp. 7-8 and p. 50 and 57-58 
Suggestions to executives in regard to present busi 
ness condition 

FACTORIES 

Oversize Construction. Oversize Construction 
Plant Demonstrates Value Eng. News-Rec., vol 
86, no. 2, Jan. 13, 1921, pp. 82-85, 4 figs Auto 
mobile body factory at Cleveland, Ohio, completed 


in quick time by concentrating equipment for peak 
load construction. 


FACTORY MANAGEMENT 
See INDUSTRIAL MANAGEMENT 


FARM MACHINERY 


Electrically Operated. Electric Farming (Le la 
bourage électrique) Bulletin de la Société Fran 
caise des électriciens, vol. 10, no. 86, Feb. 1920 
pp. 57-78, 11 figs Electric winch for operating 
plow, and other electrically operated machinery, 
together with portable transformer for taking power 
at various points of line 

London Show. The Smithfield Club Show Engr 
vol. 130, no. 3389, Dec, 10, 1920, pp. 582-583 
6 figs. Details of farm machinery exhibited at 
London Show 


FATIGUE 


Blast-Furnace Men. Fatigue of Blast-Furnace Men 
Iron & Coal Trades Rev., vol. 101, no. 2757, De« 
31, 1920, pp. 910-911 Report issued by Committee 
of Industrial Fatigue Research Board, England 


FERROALLOYS 
Iron-Vanadium The Magnetizability of Iron-Va 
adium Alloys (Die Magnetisierbarkeit von Eisen 


Vanadium-Legierungen), R. Dieterle Archiv. fir 
Elektrotechnik, vol. 9, no. 7, Nov. 8, 1920, pp 
314-318, 2 figs Results of author's measurements 
are presented in curves and tables, from which it is 
concluded that vanadium has the same effect as 
ilicon and aluminum on the magnetic properties of 
iron and could, therefore, be taken into considera 
tion for the production of so-called alloyed sheet 
metals 


FIRE PREVENTION 


Pulpwood Piles. Fire Prevention in Pulp Wood 
Piles, F. J. Hoxie Paper, vol. 27, no. 15, Dec 
15, 1920, pp. 13-19, 13 figs Spray nozzles forming 
artificial fog for protection of piles of pulpwood 


FLIGHT 

Soaring. Soaring Flight (Le vol a voile P. Idrac 
Nature (Paris), no. 2434, Nov. 27, 1920, pp. 347 
349 Forces acting 

Soaring Flight (Sur le probleme du vol a voik 
Jean Constantin Aéronautique, vol. 2, no. 18 
Nov.-Dec. 1920, pp. 251-255, 3 figs Theory of 
forces acting. Support of bird is found to depend 
on resultant of mass on wings, action of wind against 
inclined plane of body and curved surface of wings 
and greater inertia of moving air. 

The Gliding and Soaring Flight Contest in the 
Rhén Mountains (Der Gleit- und Segelflug-Wett 
bewerb in der Rhén), Ferdinand Trendelenbury 
Zeit. fiir Flugtechnik u. Motorluftschiffahrt, vol 
11, no. 20, Oct. 30, 1920, pp. 295-297, 1 fig Ac 
count of flights and details of aeroplanes figuring 
in contest. Report of the German Experimental 
Inst. for Aeronautics 

The Soaring Flight of Birds, Leon Bollee Aerial 
Age, vol. 12, no. 16, Dec. 27, 1920, pp. 421, 3 figs 
Study of forces acting 


FLOW OF AIR 


Conduits. Measurement of Quantity of Air Flow 
ing Through a Conduit (La mesure des débits de 
vent), M. Lebrasseur. Chaleur & Industrie, no 
8, Nov.-Dec. 1920, pp. 474-477, 5 figs Measur 
ment by means of venturi is preferred 


FLOW OF STEAM 
See FLOW OF WATER, Transmission Wast« 


FLOW OF WATER 


Concrete Pipe Lines. Flow of Water in Concrete 
Pipe Lines Can. Engr., vol. 40, nos. 1 and ? 
Jan. 6-13, 1921, pp. 101-105, 2 figs., and 124-126, 
3 figs. Test data showing effect of variations in 
character and condition of pipe on coefficients of 
retardation for various formule. Test of big con 
duit at Niagara Falls. 

Dredge Pipes. Velocity Tests in Hydraulic Dredg 
Pipe, Ivan E. Houk, Eng. News-Rec., vol. 86, no 
1, Jan. 6, 1921, pp. 18-19, 1 fig Description of 
apparatus for measuring velocity of dredge pipe 
discharge, and tables of results obtained 

Transmission Wastes. Transmission Wastes 
Power Plant Eng., vol. 25, no. 1, Jan. 1, 1921, pp 
85-93, 11 figs. Chart of flow of water in pipes and 
loss of head by friction, also for determining loss 
of steam pressure per 100 ft. of pipe 
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FLUE-GAS ANALYSIS 
Graphical Method. A Graphical Method for the 


Interpretation of Flue Gas Analyses, Gilbert B 
Howarth Jl. Soc. Chem. Industry, vol. 39, no 
4, Dec. 31, 1920, pp. 329T333T, 3 figs Con 
truction of diagram and its use for commercial 
purpose S 


FLYWHEELS 


Stressesin. Resistance of a Disk Subjected to Rapid 
Rotation (De la résistance des disques a rotation 
rapide), L. Anspach Bulletin technique de 1 
Association des Ingénieurs sortis de l'Ecole Poly- 
technique de Bruxelles, vol. 14, no. 1, 1920-1921, 
pp. 21-54, 1 fig Fundamental formula developed 
in general case and applied to design and study of 
flywheels 


FORGING 


Brass. Making Brass Forgings. Machy Lond 
vol. 17, no. 430, Dee. 23, 1920, pp. 341-346, 10 
figs Methods developed by Mueller Metals Co 
in metal working 

Furnaces. The Construction of Ducts for Forge 
Exhaust and Blast Systems Heat. and Vent 
Mag., vol. 17, no. 12, Dec. 1920, pp. 35-39, 8 figs 
Furnace installation at plant of General Vehicle 
Co., Long Island City. 

Steel. The Forging of Steel and Fundamental 
Princplesjfor the Design of Steam and Drop Ham- 
mers (Das Schmieden des Stahls und die Grund- 
lagen zur Bemessung von Hammern und Fallwerken), 
Erich Siebel Werkstattstechnik, vol 14, nos 
18, 20 and 21, Sept. 15, Oct. 15 and Nov. 1, 1920, 
pp. 492-496, 529-532 and 566-569, 17 figs. After 
i brief discussion of metallurgical conditions in 
connection with forging and annealing, the machine 
equipment for hot forging is discussed Investi- 
gation of the phenomena occurring with die forging 
and swaging, and especially of the relation between 
existing experimental re sults and operating exper- 
ences on one hand and the theoretical considerations 
on the other 


FOUNDRIES 


Aluminum. Analyze Loss in Aluminum Shops— 
III, Robert J. Anderson Foundry, vol. 49, no, 2 
Jan. 15, 1921, pp. 54-57, 2 figs. Conditions at 
several typical foundries described, including melt- 
ing equipment and operation molding methods and 
inspection routine. Pyrometric control varies in 
different foundries 

Conveying Equipment. See CONVEYORS, 
Foundry 

Layout. Foundry Planning by Example, Charles 
K. Sumner Metal Trades, vol. 12, no. 1, Jan 
1921, pp. 14-15 Data on twelve existing gray 
iron foundries in San Francisco and vicinity 

Scrap Recovery. Economy in the Recovery of 
Serap in Iron and Steel Foundries (Ueber die Wirt- 
schaftlichkeit der Riickgewinnung des Abeisens in 
Eisen- und Stahlgiessereien), Hubert Hermanns 
Betrieb, vol. 3, no. 3, Nov. 10, 1920, pp. 66-67, 
| fig. Includes tabular data compiled from four 
different plants showing net production costs of 
recovered scrap, and curves showing results of calcu 
lation of operating costs 


See also CORES. ] 


FUELS 


Briquets from Wastes. Manufacture of Briquets 
from Waste Fuels (Brikettierung von Abfallbrenn- 
stoffen Otto Brandt Betrieb, vol 3, no 3, 
Nov. 10, 1920, pp. 72-76, 5 figs. For making bri 
quets from waste wood, tan bark and garbage a 
process which does not employ a binder is described, 
also one with a binder for making briquets from coke 
coal, lignite, flue and smoke-box dust, slag residue 
ete Profitableness of such briquet plants for use 
of waste material is discussed 

Colloidal. Colloidal Fuel as Developed by the Sub 
marine Defense Association of New York Power 
Plant Eng., vol. 25, no. 1, Jan. 1, 1921, pp. 55-56 
? figs. Chart giving comparative savings effected 
with colloidal fuel 

Colloidal Fuels, Their Preparation and Properties 
S. E. Sheppard Ji. Indus. & Eng. Chem. vol 
13, no. 1, Jan, 1921, pp. 37-47, 12 figs. Survey of 
developments 

Conservation. Fuel and its Conservation, L. P 
Breckenridge, O. P. Hood, David Moffat Myers and 
Chester G. Gilbert and Joseph E. Pogue. Mech 
Eng., vol. 43, no. 1, Jan. 1921, pp. 22-28 and (dis 
cussion) pp. 28-31 and 38. Group of papers deal 
ing with fuel supply of world, fuel conservation 
distillation of fuels, and form value of energy, with 
discussion thereon, which were presented at 1920 
Annual Meeting of Am. Soc. Mech. Engrs 

Economical Use. Rational Utilization of Fuels 
(L ‘utilisation rationnelle des combustibles), Georges 
Charpy, Emilio Damour, E. De Loisy, M. Ader, 
Ch. Berthelot Mémoires et Compte rendu des 
Travaux de la Société des Ingenieurs civils de 
France, vol. 73, nos. 4, 5 and 6, April-June, 1920, pp 
245-393. Symposium on fuel economy. Princi 
ples of economic composition of various fuels, gaseous, 
liquid and solid Suggestions in regard to their 
economic utilization in industrial works 

Oil. See OIL FUEL. 

Patented Mixtures. Improvements in Furnace 
Installations for Hard Fuels (Neuerungen an Feuer- 
ungsanlagen fiir feste Brennstoffe), A. Pradel 
Feuerungstechnik, vol. 9, no. 2, Oct. 15, 1920, 
pp. 13-17, 10 figs. Quarter-yearly report describing 
new foreign and domestic patents and innovations 

Turf. A New Process of Drying Turf for Fuel in 
Finland. Commerce Reports, no. 306, Dec. 30, 
1920, p. 1359. Raw turf in swamp is freed from 


MECHANICAL ENGINEERING 


old roots and changed to thin mud by powerful 
jet of water under pressure of 20 atmospheres 
This is pumped out on drying field and spread in 
layers from 20 to 30 centimeters in depth When 
dry it is cut into bricks of uniform size by means of 
tractor 

[See also LIGNITES; PEAT; PULVERIZED 
COAL] 


FURNACES, BOILER 

Design. New Patents for Steam-Boiler Furnace 
Neue Patente auf dem Gebiete der Dampfkessel 
feuerung \. Pradel Zeit. fiir Dampfkessel u 
Maschinenbetrieb, vol. 43, nos. 40 and 42-43 
Oct. 1 and 22, 1920, pp. 305-310 and 323-326, 34 
figs. Quarter-yearly report giving review of recently 
patented foreign and domestic devices 


Forced-Draft. Forced- Draft Furnaces Unter 
windfeuerungen), L. Schmitt Zeit. des Verbande 
Deutscher Diplom-Ingenieure, vol. 11, no. 17-18 
Sept 1-15, 1920, pp. 91-92 Information con 


cerning operating costs of different types of under 
grate blowers 

Lignite-Burning. The Adaptation of Steam-Boiler 
Furnaces to the Burning of Lignite (Umstellung von 
Dampfkesselfeuerungen auf Braunkohl H. Ber- 
ner. Zeit. fiir Dampfkessel u. Maschinenbetrieb 
vol. 43, no. 42-43, Oct. 22, 1920, pp. 321-322. Points 
out advantages and disadvantages of the forced 
draft horizontal grate 


Low-Grade Fuels. ‘The Adaptation of Steam-Boiler 
Furnaces to Low-Grade Fuels (Die Umstellung der 
Dampfkesselfeuerungen auf minaerwertige Brenn- 
stoffe) Zeit. des Vereines deutscher Ingenieure 
vol. 64, no. 51, Dec. 18, 1920, pp. 1069-1070 Full 
report published by the Board of Heat Conserva- 
tion giving experiences recorded at the convention 
of Board in Berlin, September, 1920 

Stephens. Grateless. Smokeless Automatic Fur 
nace for Steam Power Production at the Mine 
Coal Industry, vol. 4, no. 1, Jan. 1921, pp. 19 
1 fig. Patented process tested at Stephens labora 
tory, U. S. Bureau of Mines, Pittsburgh 


FURNACES, OPEN HEARTH 

Waste-Heat Boilers. Application of Waste Heat 
Boilers to Open Hearth Furnaces, Thomas R 
Tate Assn Iron & Steel Elec Engrs vol 
no. 12, Dec. 1920, pp. 1-6 and (discussion) pp 
6-10. Method of determining proper size and type 
boiler for any installation 


G 


GAGES 
Checking. Keeping an Accurate Check on Gage 
JT. Edward Schipper Automotive Industries, vol 


43, no. 25, Dec. 16, 1920, pp. 1225-1227, 7 figs 
Method of checking gages at plant of Lincoln Motor 
Co 


Measurement of. ‘Iwo Apparatus for the Measure 
ment of Threads and Gages (Zwei Apparate zur 
Messung von Gewinden und Lehren F. Gépel 
Werkstattstechnik, vol. 14, no. 21, Nov. 1, 1920, 
pp. 559-563, 15 figs. Description of a measuring 
machine with spirit-level gage for determination of 
pitch of thread; and an angle meter for chasing tools 
based on principle of the goniometer Both instru 
ments designed by author 


GAS ENGINES 
Blast-Furnace Gas. Cockerill Blast-Furnace Gas 


Engines, H. Hubert Engr., vol. 130, no. 3386 
Nov. 19, 1920, pp. 495-498, 11 figs. Performance 
tests, 


Design. Recent Improvements in Large Gas Engines 
Les derniers perfectionnements aux moteurs a 
gaz de grande puissance), H. Feron Vie technique 
& industrielle, vol. 2, no. 13, Oct. 1920, pp. 14 
7 figs Design of special fixtures and attachments 
for gas engines of more than 1000 hp 

Vertical. 120 H. P. Vertical Gas Engin Engr., vol 
130, no. 3388, Dec. 3, 1920, p. 567, 2 figs Three 
crank vertical engine with one cylinder, 13-in. bore 
and 14-in. stroke for each crank, and capable of 
giving constant output of 120 bhp. on producer 


Kits 


GASES 


Volume Measurement. Methods of Measuring 
Large Volumes of Gases, specially Applicable to 
Gas and Coke Works (Méthods de mesure de grand 
volumes gazeux spécialement applicables aux 
usines & gaz ct aux cokeries M. C. Berthelot 
Revue de Métallurgie, vol. 17, no. 10, Oct. 1920 
pp. 668-676, 6 figs. Classification and comparison 


of practices in common use Description of Nurguc 
volume-recording apparatus 
GASOLINE 


Hecter Fuel. Comparison of Hecter Fuel with Ex 
port Aviation Gasoline, H. C. Dickinson, V. R 
Gage and S. W. Sparrow Nat. Advisory Com 
mittee for Aeronautics, report no. 90, 1920, 10 pp 
13 figs Investigation conducted at altitude labora 
tory of Bureau of Standards. MHecter fuel is mix- 
ture of approximately 30 per cent benzol, 70 per 
cent cyclohexane by volume. For flight at low 
altitudes Hecter fuel showed slight advantages in 
comparison with gasoline by affording small increase 
of power over and above that necessary to offset 
disadvantage of increased fuel consumption At 
14,000 feet and 25,000 feet no appreciable differ- 
ence in power was obtained, whereas fuel consump- 
tion of Hecter was greater to extent of 15 per cent 
by weight. 

Natural Gas. ‘Treating Natural-Gas Gasoline to 
Meet the “Doctor Test,’ D. B. Dow. Reports 


Vou. 43, No. 3 


of Investigations, Bur. of Mine Dept. of Interior 
serial no. 2191, Dec. 1920, 4 pp Basis for installa 
tion of economical treating proce 


GASOLINE ENGINES 


Exhaust Gases. [Iixhaust Gases of Petrol J ngine 
Times Eng. Supp no. 554. De 1920, p. 382 
Methods of utilization 

Single Sleeve Valve. New Model of Single Sleevs 


alve Engine Automotive Industries, vol. 43 
no. 26, Dec. 23, 1920 pp. 1270-1271 ? fig Burt 
MacCullum engine manufactured by Argyll 


Seotland, has been revived in improved and simpli 
fied form Removable port liners used in cylinder 
Valve is given combined oscillating and re« iprocating 
motion Heads are detachabl 

Variable Clearance Volume. An Engine with 
Clearance Volume and Valve Timing Both Variable 
\utomotive Industries, vol. 43, no 2 Dec. 30 
1920, pp. 1314-1315, 4 figs Experimental engine 
has hydraulic device for raising and lowering crank 


shaft Tests indicated considerable saving in fuel 
under normal operating conditions, but mechanical 
complications were involved 

GEARS 

Bevel. Chordal Thickness of Tooth and Corrected 
Pitch Depth of Bevel Gear Machy Lond 
vol. 17, no. 432, Jan. 6, 1921, pp. 423-424, 1 fig 
Diagram showing dimensions and angek used 
determining chordal thickne and corrected pitch 


depth of bevel gear teeth 
Horsepower Chart. Horsepower Chart for Gear 


Teeth Machy Lond vol no. 430, Dee 
23, 1920, pp. 359-360, 1 fig Chart for determining 
horsepower transmitted by car when load i 
known 

Layout. Laying Out Gearing and = Making Gear 
Patterns, H ] M Cashin Can Foundryman 
vol. 12, no. 1, Jan, 1921, pp. 28-29, 3 fig Study 


of gearing including spur, bevel and miter gears, in 
volute and epicycloidal teeth, circular and diametral 
pitch and other features in connection with gearing 
Worm. The Efficiency of Worm-Gearing, W. ‘$ 
Atkinson Machy N. vol. 27, no 4, Dee 


1920, pp. 315-316, 2 fig Formula for computing 
efficiency in various case 

GRINDING 

Cylindrical Work Speeds in Cylindrical Grinding 
Robert J]. Spence Machy is vol No 
Jan. 1921, pp. 438-440. Importance of instructin 
operators concerning proper work speeds to be used 


Results obtained by reducing work speed 


Pulverizing Hard Materials. Progr: in the Fins 
Grinding of Hard Material, III and IV (| Neuerunges 


der Hartzerkleinerung Carl Nask« Zeit. ce 
Vereines deutscher Ingenieure, vol. 64, nos. 47 and 
52. Nov. 20 and Dec 25, 1920, pp. 980-985 and 


1109-1113, 43 figs Nov. 20 Discussion of kiln 
Notes on revolving tubular kilns and utilization of 
waste heat; enlarged calcination zon: revolvin 
tubular vs. shaft kilns 1utomatic shaft) kiln 
suggestions for automatic discharge devices; prol 
lems of fuel admission and mixture; a recommenda 
tion for burning of lime; Dec. 25 Description 
of plant for pulverizing castiron turnings for at 
analine factory; lime- and coke-crushing plant for 


a carbide factory super-phosphate factory; plant 
for grinding and drying ammonium nitrate; lime 
burning plant; soda-treatment plant, and portland 


cement mill 


GRINDING MACHINES 


Surface. Wilmarth & Morman Company N 
78 Surface Grinding Machin Am Mach 
54, no. 2, Jan. 13, 1921, pp. 41 4 1 fig Iw 
precision screws used for adjusting wheel to cut 
Clutch and all gears run in o1 

GUN METAL 

Non-Corrodible The Development of Non-( 
rodible Gun Barrel F A. fahrenwald Montt 


Bul. Can. Inst. Min. & Me allurgy, no. 105, Ja 
1921, pp. 27-48, 2 fig Objections to present-d 
gun steels are pointed out and materials for purpo 


are suggested 


GUNS 
Manufacture. A Method o Gun Construction 
Radial Expansion, S. J. Brown United Stat 


Naval Inst. Proc., vol. 46, no 214, Dee. 1920, 1 
1941-1970, 11 figs Principle is that if hollow thi 
tube is exposed to internal pressure great enough t 
stress all fibers to elastic limit. When pressure 

removed external layers will shrink back on inter: 
layers and leave them in state of compression 


HARDENING 


Fire Cracks. Fire Cracks and Some of Their Cau 
J ’. Emmons. Metal Trades, vol 12, no 
Jan. 1921, pp. 22-25, 9 figs From ‘Metal Heating 
published by Tate, Jones & Co, Inc., furnace ens 
neers, Pittsburgh 


HEAT PUMPS 


Utilization of. The Heat Economy and | 
Forms of the Heat Pump (Warmewirtschaft un 
Anwendungsformen der “Warmepumpe''), Gusta’ 
Fligel Zeit. des Vereines deutscher Ingenieur: 
vol. 64, nos. 46 and 47, Nov. 13 and 20, 1920, pp 
954-958 and 986-989, 14 figs Equations are pr 
sented for determining the heat economy of differ 
ent concentration processes, both old and new, wit!! 
special regard to utilization of the vapors given o" 
and it is explained in what forms the heat pumps can 
be utilized for different purposes 
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HEAT TRANSMISSION 


The ion of Heat 











Double Windows fransmi 
Through ingle-Frame Double Windows, A Nor 
man haw Il. Am. So Heat. & Vent. Engrs, 
vol 6, no. 9, De 1920, pp. 773 86, 9 fis In 
ten determinations tn it ind in ingle 
frame doubl win ith external face in cor 
tact with water ound that | determinati 
were within five per cent of | btu. per ft 
per hour per d fahr. diff 
HEAT TREATING 
Industrial nae. Industrial Apy iti 
Heat I're ating Litement thermique dat 
leur at ation actus 1 Arnould De Grey Cha 
leur et Industrie, no (bet 120, pp. 419-428, 1 fig 
Re nt progre intemperir ind hardening proce 
Thermal Analysis Industrial Apparatus for Ther 
mal Ana i I t Treatis Appareil industriel 
d'a ther M. Pierr venard Revue 
le M vi ol no. 10. Oct 120, pp. 68 
¢ 5 AY ra register in terms of time 
t t f " t d to re lar hea 
trea | , then left to it to cor 
HEATING AND VENTILATION 
Museums Phe Heating and Ventilation of Museu 
) Rel Luft la hrur 1 1 Luf 
! t r M H Hasak ( und 
I I 4 o 43 Oct 0 
I . Vrit leseribe ystem planned by 
! la | t Katser-Wilhelm Museum 
Berlin, Gert where it has given great iti 
faction wit t rd t mm heating, removal of 
ad fr plyi tur ' uir, et 
Paper-Machine Rooms Hea ind Ventilatic 
of Paper t e Re Ldward A. Ryan l 
I Inst la ; o Jan, 1 | 
ind 1 1 l 8-3 fig Ana 
of hea | tilat 1 pre m for paper macl 
r 1 for ade it ntilation to ft 
" ind d t te 1 ind | 
pe d 
HELICOPTERS 
Problem of I I t He ypter \ 
nautical | l no lar ; PI iv 
HYDRAULIC TURBINES 
Manufacture. Machi g Large Water Turl 
Fred H ( 1 Ar Mach vol 7, &§ 
Ds 30, 1920, py ; v¢ fix Examp 
turbine work at p of Pelt« Water WI ( 
San Frat 
HYDRODYNAMICS 
Vortices in Liquids Motion of I d 
mouvement permanent de liq Ie I Le« 
Compte rendt cle cance de LAcadém | 
“ ' | | 1 1y ‘ » 777i) PI te Pe’ 
8S I iti rtex mot 
HYDROELECTRIC PLANTS 
—— Forward eC} California Hydr 
tric Design ing News-Re« vol. &5, no 
~ ) } pi OH) 1 2e > tig Unusual 
feature include 1), 000 t transmi ine 
and larger unit and higher reaction-turbine head 
than have previously been used 
Chile. Braden Copper Company Power System in 
Chale Power, vol 5 no. 19. Nov ) 1920, 1 
730-734, 8 figs Two hydroelectric plant upply 
power to copper mun Cine ?, 500-kw,. plant oper 


ated under 1550-ft. head Other plant, 15,000 kw 
operates under 440-ft. head 

Ejector Sluice Valves. The Action of Ejector 
Sluice Val Die Wirkung von Ejektorenschiitzen 
H Krey ntralblatt der Bauverwaltung vol 
40, no ept. 18, 1920, pp. 472-473 fig 4 
result of observation that the tailwater from water 
power plant i lowered through the waste water 
flowing over dam, whereby the output of turbine i 


increased, the idea was conceived to utilize this water 
for increasing the water power by use of so-called 
ejector sluices which by their ction act to increase 
head on turbine In present article writer attempts 
to calculate increase of head attainable in order to 
ascertain feasibility and manner of plant required 
France Hydroelectric Project for Complete Utiliza 
tion of water Power in Allier Valley Aménagement 


hydraulique int¢gral de la vallée de |’ Allier Revuc 
générale de 1 Electricité vol. 8, no. 26, Dec 25 
1920, pp. 907-915, 10 fig Study for utilization 


of water power From report submitted by 


official committe 


Various 


The Hydroelectric Plant at Louron Usines 
hydroelectrique du _Louron Marcel Waternaux, 
Revue générale de l‘Electricité, vol. 8, no. 22, Nov 
27, 1920, pp 765 & 20 fig er scription of 
plants and details of transmission lines. Energy 


is transmitted at 125,000 volt 

5000-ft. Head. \ »000-Ft Head Hydro-Electric 
Plant Eng., vol. 110, no. 2869, Dec. 24, 1920, 
pp. 823-826, 7 fig Installation at Fully, Switzer 
land Generating station contains four sets each 
of 3000 hp., which run at 500 rp.m., the Pelton 
wheels each having single jet which strikes wheel 
horizontally at its lowest point. 


Lock Operation. The Influence of Lock Operation 
on the Hydroelectric Plants on the Canalized Neckar 
River (Der Einfluss der Schiffischleusungen auf die 


Wasserkraftanlagen an dem zu_ kanalisierenden 
Neckar.) Zentralblatt der Bauverwaltung, vol. 40, 
no. 77, Sept. 25, 1920, pp. 485-490, 7 figs. Gives 


results of locking experiments in the supply channel 
of the municipal electric power 


station in Poppen. 


MBCHANICAL ENGINBERING 





weiler, from which jt is conclude dt it an interr 
tion of operation of power stati thr 1 nav i 
tion of canal need not tak aint pr ! pre r 
measures are carried out with r ard t t 
of navigation 

Low-Head De ping the Low-Head Plant, I 
I Ayre I lec World, vol ¢ no ¢ LD 
1920, pp. 1260 63, 4 fis Rehabilitatior 
pl by talli hydrauco th 
ru r { et ien ho 1 t 
per cent ( par 1 of hydra " 
line draft t 

ay Falls Power ennapene 
Contre I ip igara | 
Haye I Ri hicago), ' 
8, 1921, py } fis Pr i 
guard enerat i irat Ind 
and trume tant r 
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in su tation io cont | 


Scotland. The Inshe Hydro-Electr Inst 


Elec. Rev I | . ) 18. D ; 
pp. 803-804. 6 f Det of kw 
tri cheme ! tland 


ICE PLANTS 





Motor- Driven Motor Ice-Plant | 
trical ¢ ption per of I John I 
Power ol no ) ) ), pp 4 
1 f l ler com of pr ire vad 
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Health Ph ( 1 Body, 7 Da 
on ‘ An 
pp. 33-3 fig Apparatu d 
physiolog il laboratoris to test phy " leve 
INDUSTRIAL MANAGEMENT 
peatting gg er The Ind al ‘ ‘ 
of t Department lL, orga 
triel tn ré de d Danty-I 
e Techn & Ind tri . o 
1920, py 4 +0) f esti i | 
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Employment Relations Building Workman Mora 
1 


by Advertising Harry Botsford Ir \ 
17, No lat 3.19 DI Dodge M ( 
ma i iret t ind power i 
r pment, display their advert . ra 
} ard to inspir t ik nd tr 





paid them in it 











Inspection Inspection as an Aid to Plant ( r 
Rad ford Ind Management ol. ¢ ) 
Ja M21, pr { How itral 1 t 
regulat fl yw of work 
poadiediies Systems. Assuring Continuo Pro 
duction Elec. World, vol. 77, no. 3, Jan i21 
pp. 144-146, 3 fis tandards of inspection ado | 
in several large plants in connection with su 
maintenat work based on 1 experier der 
industrial « lition 
Fixtures f Quantity Product Truck Part 
II Metal Trade vol. | no Jan 1, pr 
0 Of 
Increasi Pro m with indard | n t 
Mach Lond l ) 430 and 43 D 
3 120, pp. 43 55 and 380-38 « 
Cx of output and ur actur 
for specific drilling operation der ar g cond 
tion 
ion for Economi Production (Organ 
Massnahmen bei der Fertigungsspar 
I Springorum Betrieb, vol = 
1920, pp. 59-60 It i hown how 
stermatic uperintendence of ateria 
e effected 
The Character, Effect, Possibilities and Limita 
tions of Industrial Specialization (Die industriell 
*pezialisierung Wesen Wirkungs Durchfuhrung- 
modglichkeiten und Grenzen H Dohne Zeit 
des Vereines deutscher Ingenieure, vol. 64, no. 45 
Nov. 6, 1920, pp. 937-939 Review and discu 
ot report of investigations of Committee on Econom 


Production 


Purchasing Materials. 


Purchasing Record 


System, Wilfred G. Astk Elec. Traction, vol. 16, 
no. 12, Dec. 1920, pp. 941-945, 8 fig Forms for 
keeping of record 

Routing Work. Hi: indling and Routing Large Work 
Machy N vo , no. 4, Dec 1920, pp 
358-364, 17 fig Methods employed by Manning 
Maxwell & Moore, Inc., in Putnam Machine Works, 
Fitchburg, Mass for routing of work through 


factory 


Time Study. See TIME 


INDUSTRIAL RELATIONS 
Open Shop Movement in U. 8 


Demands Open Shop, T. C. Dickson 
Rev., vol. 67, no. 26, Dec. 23, 1920, pp 
Refuses to deal with trade unions in operation of 
arsenals, though promoting shop committee sys- 
tem of representation. Commanding officer de- 
scribes War Department's methods in dealing with 
labor problems Paper read before National 
Founders’ Assn 
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1734-1735 
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IRON 
a ree ae I Practical Applicatior ft 
" ography of Iron (Die iktische Anw 1 
Meta I 1 Ki ( Berndt 
i Deutscl ( Iischaft r Mechanik u. O k 
14 ¢ | 18 and ) 2 ] 4 
t l and Oct 15 1920, pp BR Re 
s and Ov 14 31 fig Not on ther 
for determinin the relati of different 
portions of texture appearing in tron and otlier 
meta Various examples ar iven of solutior 
uid and solid stats Photom icrograph Revort 
from the mechanical laboratory of the ¢ P. Goer 
(?ptica Works 


IRON CASTINGS 

Fluid Pressure in Molds. Pressure Due to Fluid 
Iron in Moulds, (¢ Webster Mech. World, vol 
68, no. 1772, Dec. 17, 1920, pp. 442-443 
Influence of pressure of fluid iron in straining, burst 
ing and lifting of molds 


IRON METALLURGY 


Control of Mixtures. Chemist Controls All Iron 
Mixture Foundry, vol. 49. no. 2, Jan. 15, 1921, 
pp. 59-62, 5 figs Melting department in foundry 
of large plant with diversified output regulated by 


laboratory Inclined skip hoist charges cupola 


Elements in Iron Control Mixtures, Flet t 
Collins Foundry, vol. 49, no Jan. 15, 1921 
pp 64-65 Hardne of cast iron mainly de 
termined by state of carbon which is controlled by 
other elements Silicon tends to free carbon and 


sulphur to hold it in combination 


K 


Computing the Depth of 
Hubs, Henry R 
Jan. 13, 1921, p. 69 


KEYWAYS 
Depth. 


and Pulley 
vol, 54, no 


Keyway inG ear 
Bowman Am. Mach 
Formula 
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L 
LABOR 


Child. Child Labor. Monthly Labor Rev., vol. 
Il, no. 6, Dec. 1920, pp. 126-131. Industrial 
instability of child workers in Connecticut. 


LATHES 


Zimmermann Automatic. The Zimmermann Auto- 
matic Lathe for the Rounding of Gear-Tooth 
Edges (Der Zimmermann-Zahnkanten-Abrund- 
Automat). Der praktische Maschinen-Konstruk- 
teur, vol. 53, no. 44, Nov. 4, 1920, pp. 189-192, 
10 figs. Machine for rounding off ends of gear 
teeth by means of an end mill, and rounding off 
automatically pinions up to 400 mm. diam. 


LIGHTING 


Direct vs. Diffused Light. Pleasing Proportions of 
Direct and Diffused Light from a Floor Lamp, 
J. R. Cravath. Trans. Illuminating Eng. Soc., 
vol. 15, no. 9, Dec. 30, 1920, pp. 631-644, 6 figs. 
Results of tests to determine pleasing proportions 
of direct and diffuse light from floor lamp under 
certain specified conditions. 

Industrial. Significant Developments in Illumina- 
tion During 1920, Preston S. Millar. Elec. World, 
vol. 77, no. 2, Jan. 8, 1921, pp. 82-85, 6 figs. Types 
of industrial lighting. Survey of progress in auto- 
mobile headlight design. 

Reflectors. The Standardization of Reflectors for 
Industrial Lighting. Illuminating Engr., vol. 13, 
no. 9, Sept. 1920, pp. 253-254, 2 figs. Photometric 
device for comparing efficiency of reflectors. 


LIGNITE 

Briquets. Lignite Bricks Pave Canada’s Way to 
Fuel Independence, Walter Noble Burns. Coal 
Age, vol. 19, no. 2, Jan. 13, 1921, pp. 65-66, 1 
fig. Lignite utilization board to place briquets 
on market. If they prove commercial success 
300 new plants will be erected. 

Canadian. Carbonization of Canadian  Lignite, 
Edgar 7 Ji. Indus. & Eng. Chem., vol. 
13, no. Jan. 1921, pp. 17-23, 4 figs. Labora 
tory od by chemical staff of Fuel T esting Division of 
Mines Branch, Department of Mines, Ottawa. 


LOCOMOTIVES 


Auxiliary Tractor. Development of the Locomotive 
Auxiliary Tractor, J. —— Bell. Ry. & Loco- 
motive Eng., vol. 34, no. Jan. 1921, pp. 19-21, 
5 figs. Survey of j= Fe devices. 

Axle Pressure. Axle-Pressure Variations in Loco- 
motives Due to the Tractive Effort Exerted (Achs- 
druckanderungen bei Lokomotiven durch die 
ausgetibte Zugkraft), Paul Ritter. Annalen fir 
Gewerbe u. Bauwesen, vol. 87, no. 6, Sept. 15, 
1920, pp. 47-48, 2 figs. Examples are given showing 
change brought about in axle pressure distribution 
by tractive effort exerted; increase in many cases 
amounts to 15 per cent and in some cases to 25 per 
cent. 

British. British Locomotive Progress. Railroad 
Herald, vol. 25, no. 1, Dec. 1920, pp. 16-18, 1 fig. 
Three-cylinder engine has become standard on one 
road, Large articulated compound engine not yet 
used. Superheaters increase. 

Bureau of Locomotive Inspection. Report of 
the Bureau of ey Inspection. Ry. Mech. 
Engr., vol. 95, no. 1, Jan. 1921, pp. 18-20, 4 figs 
Application of Re columns ‘and other devices 
advocated; accidents increase in fiscal year 1920. 

Report of Chief anapeston of Boilers, A. G. Pack. 
Ry. Jl, vol. 27, no. 1, Jan. 1921, pp. 17-25, 7 figs. 
Statistics of defects = parts and appurtenances of 


locomotive and tender, including boiler, together | 


with casualties resulting from failures. 

Compressed-Air. Study of the Triple-Expansion 
Compressed-Air Locomotive and the Utilization of 
Exhaust Steam in the Compression of Air at High 
Pressure (Etude sur les locomotives a air comprimé 
a triple expansion et l'utilisation de la vapeur d’- 
échappement a la production de l’air a haute pres- 
sion), M. P.-E. Leroux. Bulletin et Comptes 
rendus mensuels de la Société de l'Industrie minerale, 
vol. 19, no. 6, Nov.-Dec. 1920, pp. 249-305, 60 
figs. Technical and economical study. 


Cylinders. Tests of Cast Iron for Locomotive- 
Cylinder Parts. Am. Mach., vol. 53, no. 27, Dec. 
30, 1920, pp. 1221-1222. Mechanical tests at 
Bureau of Standards. 

Electric. See ELECTRIC LOCOMOTIVES. 

Internal-Combustion. Internal Combustion Loco- 
motives and Rail Cars of McEwan and Pratt, 
Ltd., George Frederick Zimmer. Eng. & Indus. 
Management, vol. 4, no. 27, Dec, 30, 1920, pp. 
849-851, 2 figs. Locomotives used on rail tracks 
in factories, works, plantations, quarries, mines 
and also for light transitory purposes for erection of 
contract work. Special attention is given to re- 
versing mechanism. 

Lubrication. Lubrication of Locomotives (Lubri- 
cacidn de locomotoras), J. W. D. Ayre. Ingenieria 
internacional, vol. 5, no. 1, Jan. 1921, pp. 18-23, 
25 figs. Details for economical lubrication. 


Manufacture. Production Methods in Railway 
Locomotive Plants. Machy. (Lond.), vol. 17, 
no. 432, Jan. 6, 1921, pp. 405-410, 11 figs. Prac- 
tice of Sir W. G. Armstrong, Whitworth & Co., 
Ltd., Scotswood, Newcastle-on-Tyne. 

Mine. Changes in Electric Locomotives to Meet 
Demands for Heavier Duty, Graham Bright. 
Coal Age, vol. 19, no. 2, Jan. 13, 1921, pp. 51-56, 
11 figs. Frames of bar steel resist ‘damage and assist 
ventilation of motors. Leaf spring has advantage 
ever helical. Thrust resisted by removable lid 
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of boxing. Detachable rims and split gears are of 
questionable merit. Tandem locomotives and fan 
ventilation meet demand for more power. 

Oil-Burning. Oil Burning Tests in the Locomotives 
of the Paris-Lyons-Mediterranee (Essais de chauffage 
au mazout effectués par la compagnie -; hx. 
M. oe Revue générale des Chemins de Fer, 
vol. 39, no. 1, July 1920, pp. 3-7. Burner used was 
of nappe “The with pulverization by means of steam 
Tests proved satisfactory in all respects. 


Reconstruction. Increasing the Capacity of Old 
Locomotives, C. B. Smith. Mech. Eng., vol 
43, no. 1, Jan. 1921, pp. 12 and 16. Problems of 
adapting old-type locomotives to suburban and local 
service are discussed and items which are to be 
considered in any program for increasing locomotive 
capacity are listed. Examples of satisfactory re- 
construction are cited. 

Speed Capacity. The Speed Capacity of Locomo- 
tives, Cecil J. Allen. Ry. Engr., vol. 41, no. 491, 
Dec. 1920, pp. 489-491. Discussed more particu- 
larly in relation to diameter of driving wheels 
and coupling of axles. : 

Superheater. Determination of the Best Cylinder 
Diameter for Superheated Steam Locomotives 
(Die Bestimmung der zweckmissigsten Zylinder- 
durchmesser fiir Heissdampflokomotiven), H. Velte 
Annalen fiir Bewerbe u. Bauwesen, vol. 87, no. 9, 
Nov. 1, 1920, pp. 65-68, 4 figs. Based on method 
described by author in same journal (vol. 87, pp. 
2-7, 9-14 and 17-22), a number of superheated- 
steam freight-train locomotives are investigated 
and a method developed with which it is possible 
to establish cylinder diameters of such locomotives 
in such a way as to positively ensure operating 
qualities required of them 


LUBRICATING OILS 


Specifications. Lubricating Oils. Air Service In 
formation Circular, vol. 2, no. 118, Oct. 20, 1920. 
7 pp., 3 figs. Specifications and method for testing, 

Testing. Methods of Examination of Lubricating 
Oils, G. F. Robertshaw. Jl. Instn. Petroleum 
Technologists, vol. 6, no. 24, Oct. 1920, pp. 324 
364 and (discussion), pp. 364-378, 1 fig. Methods 
of testing. Bibliography of lubricating oils 


LUBRICATION 


Developments. Advances in the Practice of Lubri- 
cation, Henry M. Wells and James E. Southcombe. 
Can. Chem. & Metallurgy, vol. 5, no. 1, Jan. 1921, 
pp. 10-13. Experimental work connected with 
introduction of fatty acids in place of fatty oils. 
Results of trials on all types of machinery. 


Oil- Circulating Systems. Preventing Emulsifica- 
tion in Oil-Circulating Systems, R. E. Langston. 
Power, vol. 52, no. 19, Nov. 9, 1920, pp. 470-741, 
2 figs. Kind of oil to use in circulation systems to 
avoid forming emulsion. 

Problems of. Some Problems of Lubrication, W. B 
Hardy. Nature (Lond.), vol. 106, no. 2670, Dec 
30, 1920, pp. 569-572. Experiments to study 
relation of lubricating power to chemical consti- 
tution. 

Research. British Lubrication-Research Report 
Commerce Reports, no. 9, Jan. 12, 1921, pp. 211- 
213. Final report of British Department of Scien 
tific and Industrial Research. (Abstract.) 

Lubricants and Lubrication. Engr., vol. 130, 
no. 3390, Dee. 17, 1920, p. 605. Report of Lubri- 
cants and Lubrication Inquiry Committee ap- 
pointed by Advisory Council of Department of 
Scientific and Industrial Research. 

Lubrication. Times Eng. Supp., no. 554, Dec 
1920, p. 381. Report of Lubricants and Lubrica- 
tion Inquiry Committee set up by Department of 
Scientific and Industrial Research 


MACHINE SHOPS 


Layout. Accessibility, Convenience and Cleanli- 
ness Make This Machine Shop Efficient, Dever 
Cc. Ashmead. Coal Age, vol. 18, no. 26, Dec. 23, 
1920, pp. 1269-1271, 4 figs. Layout of machine 
shop near Hazleton, Pa 


MACHINE TOOLS 


Automatic. The Galco Automatic Machines (Les 
machines automatiques ‘‘Galco’’), M. Bousquet. 
Vie technique & industrielle, vol. 2, no. 13, Oct 
1920, pp. 38-44, 15 figs. Swedish machine for cold 
drawing of rivets, bolts, etc. 

Axle-Machining Equipment. Axle Machining 
Equipment. Engr., vol. 130, no. 3386, Nov. 19, 
1920, pp. 508 and 512, 6 figs. Axle facing and cen- 
tering machine and axle turning lathe exhibited 
at machine tool exhibition at Olympia. 


Belt Drive. Group vs. Individual Drive for Machine 
Tools, R. F. Jones. Belting, vol. 18, no. 1, Jan. 
1921, pp. 59-62, 2 figs. Group offers practically 
all advantages of individual and in addition first 
cost is much lower, maintenance charges less and 
depreciation slower. 

Developments. The Shipbuilding, Engineering and 
Electrical Exhibition, Kelvin Hall, Glasgow. 
Machy. (Lond.), vol. 17, no. 428, Dec. 9, 1920, 
pp. 282-285, 8 figs. Developments in machine- 
tool field. 


Power Consumed. Influence of Shape of Chips on 
the Power Consumption of Machine Tools (Ein- 
fluss der Spanform auf den Kraftverbrauch von 
Werkzeugmaschinen), Th. Damm. Werkstatts- 
technik, vol. 14, no. 19, Oct. 1, 1920, pp. 507- 
508, 1 fig. Results of tests carried out on a planing 
machine, shown in table and chart. 
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Working Speeds. Alignment Chart for Operating 
Speeds (Fluchtlinientafel fiir Laufzeiten), Alfred 
Leistikow. Betrieb, vol. 3, no. 5, Dec. 10, 1920, 
pp. 120-123, 1 fig. Presents chart with eight 
scales, namely, (A) feed in mm.; (Bl) and (B2) 
cutting speed per sec. and per min.; (C) diam 
and length in cm.; (D) minutes for 1 cutting; (E) 
minutes for two and three cuttings; (F) diam. of 
workpiece in mm.; and (G) revolutions per min. 


Alignment Charts for the Calculation of Working 
Speed of Machine Tools (Fluchtlinientafeln zur 
Berechnung von Laufzeiten der Werkze ugmaschinen) 
F. Gabriel. Betrieb, vol. 3, no. 5, Dee 10, 1920, 
pp. 115-120, 8 figs. Describes lathe, shaping, and 
milling- machine calculators introduced by the 

‘Stugra” Central Bur. for Graphic Tables, Waid 
mannslust, near Berlin, and based on alignment 
transformation principle 


MALLEABLE IRON 


Manufacture. American Malleable Cast Iron—IlI 
Iron Trade Rev., vol. 68, no. 3, Jan. 20, 1921, 
pp. 213 218, 2 figs. Developments of malleable 
industry in U.S 

See also C ASTINGS 


MANGANESE STEEL 


Machining. Manganese Steel and Methods of 
Machining It, S. A. Hand Am. Mach., vol. 54 
no. 2, Jan. 13, 1921, pp. 43-45, 3 figs. Grinding is 
only method of machining 


MARINE BOILERS 


Electric Welding. A Revolution in Marine Boiler 
Construction, Francis Butt-Gow Boiler Maker, 
vol. 21, no. 1, Jan. 1921, pp. 1-4, 9 figs. Electric 
welding of Scotch marine boilers at works of R. & 
W. Hawthorn Leslie & Co., England. 

Manufacture. Willamette’s War Work, Fred H 
Colvin. Am. Mach., vol. 54, no. 3, Jan. 20, 1921, 
pp. 105-107, 6 figs. Production manufacture of 
marine boilers. 


MARINE ENGINES 


Governors. The Ramsay Marine Governor. Prac 
tical Engr., vol. 62, no. 1764, Dec. 16, 1920, pp 
388-391, 6 figs. Anticipating valve comes auto 
matically into action when lift of ship's stern brings 
propellor dangerously near surface. 


[See also OIL ENGINES, Marine.] 


MEASUREMENT 


Optical Devices. Improvements in Measuring Tools 
(Neurungen an Messwerkzeugen), Max Kurrein 
Werkstattstechnik, vol. 14, nos. 19 and 20, Oct 
1 and 15, 1920, pp. 513-517 and 538-544, 46 figs 
Details of various new measuring-tool constructions 
by the Fried. Krupp Corp., and of accurate measur 
ing apparatus by firm of Carl Zeiss, particularly 
optical measuring devices 


METALS 


Fatigue. The Relation of Recoverance to the Fatigue 
of Metals, Robert = Guthrie Ji. Soc. Automotive 
Engrs., vol. 8, no Jan. 1921, pp. 65-68, 2 figs 
Description of me Rag an apparatus for 
measuring recoverance. Recoverance is capacity 
of material to return immediately energy that has 
been imparted to it by any external force 


METEOROLOGY 


Atmospheric Pressure-Temperature Relations. 
The Relationship Between Pressure and Tempera 
ture at the Same Level in the Free Atmosphere 
E. H. Chapman. Proc. Royal Soc., vol. 98, series 
A, no. A691, Dec. 3, 1920, pp. 235-248, 1 fig 
Correlation coefficients between pressure and tem 
perature at same level'in free atmosphere 


METRIC SYSTEM 


U. 8. Senate Bill. A New Metric System Bill 
Iron Age, vol. 106, no. 26, Dec. 23, 1920, pp. 1677 
Principal features of bill introduced into Senate 
on Dec. 21, 1920, to establish Metric System in 
United States. 

The Metric System Bill Introduced in the Senate 
Am. Mach., vol. 53, no. 27, Dec. 30, 1920, pp 
1248-1249. Text of bill providing for compulsory 
use of Metric System in United States recently 
introduced in Senate 


MILLING 

Continuous. Continuous Milling of Pump Bodies 
Am. Mach., vol. 54, no. 3, Jan. 20, 1921, pp. 108 
109, 5 figs. Table revolves to feed work, and cast 
ings are replaced while machine is cutting 


MILLING MACHINES 


Cutter Selection. Proposals for New Factory 
Instruction Sheets (Entwiirfe neuer Betriebsblatter) 
Betrieb, vol. 3, no. 4, Nov. 25, 1920, pp. 31-32 
Proposal of the Committee for Economic Produc 
tion (AWF) for a new instruction sheet containing 
directions for the selection and manipulation o! 
milling cutters. 

Horizontal. Horizontal Milling Machine. Eng 
vol. 110, no. 2869, Dec. 24, 1920, pp. 834-836, 
8 figs. Single pulley type machine constructed 
by Alfred Herbert, Coventry, England. Pulley is 
mounted on ball bearings, which are fitted to fixed 
sleeve attached to body of machine. 

Locomotive-Frame. Milling Machine for Loco 
motive Frames, Hartwig Orenstein. Eng. Progress, 
vol. 1, no. 12, Dec. 1920, pp. 365-366. Three 
column milling machine for milling frames having 
11 meters in length, used at locomotive works in 
Berlin. 


Multiple. Large Multiple Milling Machines (Grosse 


Mehrfach-Frismaschine), Der praktische Mas- 
chinen-Konstrukteur, vol. 53, no. 38, Sept. 25. 
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t 
k 1920, pp. 161 165, 4 figs _ Details ofa large milling 24, no. 2, Jan. 12, 1921, pp. 73-76, 5 figs. Com- 
machine built by the Schiess Machine Factory pilation of literature references and original and P 
Corp. for the machining of Diesel-engine beds and 


unpublished work on various physical, mechanical, 


other large Diesel-engine parts. Operates with thermal, electrical and optical properties of pure PEAT 





three double spindles, each of which independently 
is driven by a special motor, resulting in a great 


simplification of driving parts 


MINE HAULAGE 


Colliery Plant. Electric Haulage and Ventilating 
Plant at the Easington Colliery. Eng., vol. 110, 
no. 2868, Dec. 17, 1920, pp. 804-806 and 808, 10 
figs. Various electric haulages comprise two 
large main-and-tail haulages of 600 hp. and 450 
hp., respectively, and three endless haulages, two 


of which are of 160 hp. and third of 85 hp 
Continuous. Continuous Hoisting from Great 


Depths (Stetige Férderung aus grossen Teufen), 


4. Winkel. Fdérdertechnik u. Frachtverkehr, vol 


13, nos. 19, 20 and 21, Sept. 17, Oct. 1 and 15, 1920, 
pp. 173-176, 184-188 and 195-198, 12 figs. Notes 
m the development of continuous hoisting systems 


tor deep shafts and determination of the economically 
and technically most advantageous type. Com 


parison of electric and steam installations of same 


apacity. 


MOMENT OF INERTIA 

Unsymmetrical Sections. Calculating the Strength 
of Unsymmetrical Sections, G. S. Chiles and R. G 
Kelley Machy N. Y.), vol. 27, no. 4, Dec. 1920, 
pp. 345-348 Methods of determining moment 
# inertia, together with formulas for obtaining 
section modulus and radius of gyration 


MOTOR BOATS 


Engines. Commercial Motor Boats and the Diesel 
Engine, G D. Cavison Ji. Soc. Automotive 
Engrs., vol. 8, no. 1, Jan. 1921, pp. 46-50, 7 figs 
Chart showing comparative operating costs of Diesel 
hot-bulb and gas engines 


MOTOR PLOWS 
Wheel Design. Plowing by Machinery (Le problém« 


nickel 
NICKEL STEEL 


Instability. Cause of Instability of Nickel Steels, 


and Its Removal (Cause de I'instabilité des acier 
au nickel; son élimination), Ch.-Ed. Guillaume 


Comptes rendus des Séances de l'Académie des 


sciences, vol. 171, no. 22, Nov. 29, 1920, pp. 1039 
1041. Instability is due to slow transformation of 
cementite Addition of third metal having greater 
affinity for carbon than iron prevents formation of 
cementite and thus increases stability of alloy 


NICKEL-CHROMIUM STEEL 

Uses. Applications of Alloy Steels in Automoti 
Industries, H. J. French Automotive Manufac 
turer, vol. 42, no. 9, Dec. 1920, pp. 24-28, 9 figs 
Nickel-chromium steels and their advantageou 
properties, especially for transmission and other 
gears, aeroplane and other crankshafts, and other 


highly important parts 

OIL ENGINES 

Manufacture. Prospects and Problems in Constru: 
tion of Oil Engines (Aussichten und Aufgaben des 
Oelmaschinenbaues Paul Rieppel Zeit de 
Vereines deutscher Ingenieure, vol. 64, nos. 49 and 
50, Dec. 4 and 11, 1920, pp. 1021-1026 and 1051 
1055, 10 figs. Prospective development of the 
injection-type and carburetor engines; the inje« 
tion-type engine for marine purposes; combustion 
phenomenon and control of heat, the compressorless 
engine Special technical problems Wheel gear 
ing and reversing; construction materials and lubri 
cation; the injection-type engine as locomotive; 
starting and power transmission; hydraulic drives 


Briquets. Manufacture of Peat Briquets in Sweden 
MOjlighet fér torvbrikettfabrikation i verige 
Alf. Larson. Teknisk Tidskrift (Veckoupplagan) 
vol. 50, no. 42, Oct. 16, 1920, pp. 461-471, 12 figs 
Made from deposits containing 50 per cent water 


Pulverized. The Utilization of Pulverized Peat 
4 


Herington Power Plant Eng 1. 25, no. | 





Jan. 1, 1921, pp. 60-62, 2 figs Experience of plant 
in Minneapolis, Minn 
PENDULUM 


Complex Motion. Study of Complex Pendular Sy 


tems (Etudes sur les systémes pendulaires complexes 


Luc Denis. Vie technique & industrielle, vol. 2 
no. 15, De« 1920, pp. 235-236, 4 fig Pendulum 
mounted on mass possessed of alternating rotary 
motion To be continued 

PETROLEUM 


Products of, Transporting. Hazards of Handling 


and = Transporting Volatile Petroleum Products 


C. P. Bowie. Reports of Investigation Bur. of 
Mines, Dept. of Interior, serial no, 2195, Dec. 1920 
pp Experiments showed that highly explosive 


mixtures of hydrocarbon vapors and air are produced 
when mixture contains 1.4 to 6 per cent hydrocarbon 
vapor and dangerous flashes may be produced with 
mixtures containing less or more than these pro 
portions 


Refining Petroleum Refining Process and Prob 


lem H H Hill Il. Soc Automotive Engr 
vol. 8, no. 1, Jan. 1921, pp. 51-53 Common types 
of refining plant 


Sulphurin. Sulphur in Petroleum Oils, CE. Water 


Technologic Papers Bur. of Standard no. | 

Oct. 20, 1920, 26 pp., 1 fig. Theories concerning 
origin of sulphur and sulphur compounds which are 
found in crude petroleum. Tests for detection of 


de l’'adhérence), F. Mirés. Vie technique & in- carburetor engines for agricultural work and in sulphur are described and copper test is shown to be 
justrielle, vol. 2, no. 15, Dec. 1920, pp. 207-211, factories, for automobiles and aeroplane Car of great delicacy 

21 figs. Types of wheels required to develop suffi- buration inside and outside of cylinder 

ient adherence between wheels and soil To he Marine. PIG IRON 


Modern Marine Oil Engines. Shipbuilding 


continued.) & Shipping Rec., Special Number, Jan. 5, 1921, pp. Synthetic. Furnace Earns Cost in Two Month 





MOTOR-TRUCK TRANSPORTATION 58-60, 5 figs. Survey of different types of internal Herschell L. Hatt. Foundry, vol. 49, no. |, Jan 
. ; on combustion engine available fpr propulsion of mer 1, 1921, pp. 30-32, 1 fig Experience with home 
Germany. Development of Public Motor Trans chant ships made electric furnace operated for producing syn 


port in Germany, Benno R. Dierfeld. Automotive 


: +” . thetic pig iron from steel scr 
Industries, vol. 43, no. 26, Dec. 23, 1920, pp. 1251 Solid-Injection. The Solid Injection Oil Engine ‘ be , oe . ; ; ‘Pp es 
1254, 3 figs. Vehicles are operated in large fleets Edgar J. Kates Power, vol. 52, no. 26, Dec . Makes Pig Iron in Novel Purnact H * hell hn 
»y trained staffs, service being controlled by motor 1920, pp. 1008-1010, 3 figs. Fuel consumption H att Iron Trade Rev., vol. 6 no , an ; 
transportation companies owned by local govern test on 200-hp. solid injection oil engin« 921 ¥ rae Si, I ue Home rv ry » oe ur 
nents Post Office Department operates passenger nace of simple construction operat or procucing 
shidies ; ; : : . OIL FUEL synthetic pig iron from steel scrap 
Coal and Gas vs. Fuel Oil. Power Plant En; 
MOTOR TRUCKS vol. 25, no. 1, Jan. 1, 1921, pp. 51-55, 9 fig Chart PIPE, CAST IRON 
Axles. A New Dual Reduction Truck Axle, P. M for determining relative costs of oil, gas and coal Founding. Cast Iron Pipe Founding at Fort William 
Heldt. Automotive Industries, vol. 44, no. 1, for equal economy Plant, P. R. Hurley Can. Foundrymar vol 
Jan. 6, 1921, pp. 10-13, 6 figs Dual reduction axle Specifications. Specifications for Oil Fuel (Au sujet 12, no. 1, Jan. 1921, pp. I 19, 4 figs Method and 
with drop-forged housing of double banjo type. des conditions de recette des combustible liquide equipment of manufacturing cast-iron water and ga 
: I ju 
Body Design. Engineering Features of New British Pierre Appell. Chaleur & Industrie, no. 8, Nov pipe 
Trucks at Olympia, M. W. Bourdon Automotive Dec. 1920, pp. 490-495. Specifications of Frenct How Soil Pipe Castings Are Made, Pat Dwyer 
Industries, vol. 43, no. 25, Dec. 16, 1920, pp. 1207 and British navies and of U. S. Bureau of Mine Foundry, vol. 49, no. 2, Jan. 15, 1921, pp. 43-4 
12, 20 figs. Careful attention to details hereto Uses. Uses of Oil Fuel (Les emplois de mazout and 50, 7 fig Standardized manufacturing prac 
ore neglected and many refinements in design feature Norbert Lallie Vie technique et industrielle tice at plant of Somerville Iron Work somerville 
ew models Bristol 3 to 4-ton has electric lights vol. 2. nos. 13, 14 and 15. Oct Nov. and Dec N. J 
ew transmission and 16-in. single-plate clutch 1920, pp. 25-32, 121-125 and 217-223, 42 fi 
Halley uses 6-cylinder engine, shaft brake at rear Oct Sedustrial uses. and methods of combustion. =~ i= = TANES 
f worm and novel steering connections Austin Nov. and Dex Types of burner Calculation The Scientific Calculation rf Pipe 
1s only unit powerplant. Single plate clutch Lines (Une méthode scientifique pour le calcul des 
ropeller shaft brakes, —— tee — bear OILS pipe-lines Vie technique & industrielle vol 
g rear axles and steel whee ou — y a Slushing. Slushing Oils, Percy H. Walker and Law 2, no. 15, Dec. 1920, pp. 229-2353, 4 figs bk juation 
Design. The Trend of Motor Truck Design for 1921, rence L. Steele. Technologic Papers, Bur. of Stand deduced from theory of flow of fluids on solid 
veanee W. Fuge, Set Am, ba aot, On. %, Jam S, ards, no. 176, Oct. 14, 1920, 23 pp Desired proper- Yalves. Effect of Small Gate or Valve in Larger 
21, pp. 30-31 and 38-40, 12 figs. Brief survey of ties of slushing oils. Laboratory tests on slushing Pipe Line, T. E. Lally. New England Water 
features displayed by 682 American models compounds Proposes specifications for slushin, Works Assn., vol. 34, no. 4, Dec. 1920, pp. 302-31 
German-Built. Motor Lorries, Rudolf Urtel. Eng greases suitable for protection of exposed bright 4 figs. Tests to determine loss of pressure 
: Progress, vol. 1, no. 12, Dec. 1920, pp. 360-363, metal 


PISTONS 


Aluminum Alloys Aluminum Alloy Pistons, Er 
nest V. Pannell Metal Industry (N. Y vol, 19, 


figs. Survey of recent developments in Germany 


ind record of standardization work OPEN -HEARTH FURNACES : 
Juantity Production. Fixtures for Quantity Pro. Manganese Utilization. The Utilization of Man 


tion of Truck Parts—I. Metal Trades, vol. 11, ganese in Basic Open-Hearth Furnaces (Beitriige no. 1, Jan. 1921, pp. 15-17, 8 figs. Advantages of 
12, Dec. 1920, pp. 489-493, 8 figs. Fixtures zur Frage der Manganausnutzung im_ basischen aluminum, alloys in use, their treatment and design 
d by Fageol Motors Co To be continued.) Martinofen), Erich Killing. Stahl u. Eisen, vol and manufacture of pistons for gasoline motors 
j ; : 40, no. 46, Nov. 18, 1920, pp. 1545-154 States 
Specifications. Complete Mechanical — Specifica that utilization can be increased (1) if meltings are PLANERS 


tions of all Makes of 1921 Gasoline Motor Trucks 
ommercial Vehicle, vol. 23, no. 11, Jan. 1, 1921, 
pp. 356-378 Details of 527 gasoline, 22 electric 
nd one steam motor truck chassis as produced by 
American truck manufacturers 


tapped from slag at moment of greatest reduction 
of manganese; (2) if manganese charge is not mea- 
sured too high (1.6 to 1.8 per cent); (3) if the bases 
are admitted in such quantities that there is neither 
excess nor deficiency in proportion to absorption 


Electrically Driven. Electrically Driven Planing 
Machine Engr., vol. 130, no, 3390 Yee 17 
1920, p. 619 Machine has stroke of 30 ft. and can 
accommodate work up to 12 ft. in width and 8 ft 


. 7" . . “ig nels tlectrical equipment machine 
Internal-Combustion Truck Specifications. Power capacity of slag; (4) by as low a charge of lime- — he ge % + 5 ~y Dr - in = tor i “7 0 
> ; “iv abo < ot ~ i ‘ 
Wagon, no. 194, Jan. 1921, pp. 42-59. List of binding elements as possible; (5) by as high tempera bt _ . - . 
os >» 
pecifications of 570 makes ture as possible; and (6) admission of manganese 1p 





Wheels. Machining Motor Truck Wheels. Machy in metallic form Practice in Machine-Tool Plants. Production 
, es 7 ‘ ~~ 192 355 Planing in Machine Tool Plants, Edward K. Ham 
: “ : yay Balk vy Lag? ag ay og hy OXY-ACETYLENE CUTTING mond : Machy. (N. Y.), vol. 27, no. 5, Jan. 1921 
g 1921, pp. 411 417, 15 figs Practice of Clark Steel Plate. Cutting Steel Plate with a Torch pp. 409-419, 15 figs. Planer practice in number of 
Equipment Co., Buchanan, Mich., in production Gas Age, vol. 47, no. 1, Jan. 10, 1921, pp. 9-10, plants building milling machines 
steel truck wheels 2 


figs. Machines for operating oxy-acetylene- Safety Devices. Safety Arrangements for Plate 
cutting torch adopted to irregular surfaces and with Edge Planing Machines (Sicherheitsvorrichtungeu 
automatic feed 


4 wes fir Blechkantenhobelmaschinen), Hugo Becker 
d N Torch Tips. Drilling Davis-Bournonville Cutting Zeit des Vereines deutscher Ingenieure, vol. 64 
is Torch Tips Autogenous Welding, Jan. 1921, pp no. 49, Dec. 4, 1920, pp. 1033-1037, 8 figs Differ 
; 3-8, 14 figs. Description and illustration of drilling ent electric drives for plate-edge planing machines 

NAVIGATION operation with right-angled beds; safety devices for prevent 


Hydrophone. U. S Navy MV Type of Hydro- 
phone as an Aid and Safeguard to Navigation, OXY-ACETYLENE WELDING 


H. C. Hayes. Proc. Am. Philosophical Soc., vol. Efficiency of. Efficiency of Oxy-Acetylene Welding, PLATES 
»9, no. 5, 1920, pp. 371-404, 12 figs. Uses of ap- Benjamin Heyman. Welding Engr., vol. 5, no. Stresses in. The Bending Stress of Plates Under 


ing the tables from colliding at the junction of beds 


= 4 paratus developed during war for determining di- 12, Dec. 1920, pp. 29-37, 2 figs. Results of tests. Concentrated Loads (Die Biegungsbeanspruchung 

rection of submerged submarine. Welding efficiency was calculated as ratio of ulti- von Platten durch Einzelkrafte), A. Nadai. Schwei- 

NICKEL mate strength of welded material in pounds per zerische Bauzeitung, vol. 76, no. 23, Dec. 4, 1920, 

se square inch and ultimate strength of unwelded pp. 257-260. Stress is determined by author in 

s- Properties. Physical Properties of Nickel, Paul material in pounds per square inch. Efficiencies and near the pressure surface of a thick circular 
5 D. Merica. Chem, & Metallurgical Eng., vol thus computed varied from 77.2 to 90.5 per cent plate bent by a single force 














POWER GENERATION 
Development in 1920. 


vol. 53, no. 1, Jan. 4 


Review of the Year Power, 
1921, pp. 2-21 Tendencies 
in design and practice in power plant field, and 
economic problems that must be met Adoption 
and promulgation of A.\S.M.E. boiler code. Studies 
of steam engine, uniflow engine and high-speed 
turbo-blowers. Progress in accident prevention 


POWER PLANTS 


Development. Engineering Developments of 1920 
21 Elec. World, vol. 77, no. 1, Jan. 1, 1921, pp 
17-38, 35 figs. Important developments are 
classified under l generation and protection; 
?) transmission and distribution; (3) science and 
research, and (4) lighting and industrial Recent 
tendencies and practices as revealed by prominent 


installations carried out in 1920 are studied for each 


one of these divisions 


POWER STATIONS 


Design. Unit Idea in Power Station Design, Louis 
R. Lee Elec. Ry. Jl., vol. 57, no. 2, Jan. 8, 1921, 
pp. 73-76, 1 fig Application of unit principle to 


generating plants as a whole 
POWER TEST CODES 
Reciprocating Steam Engines. 
GINES, A.S.M.E. Test Code 
POWER TRANSMISSION 


Pneumatic. 
Transmission in a 


See STEAM EN- 


Essential Properties of Pneumatic 
Closed Cycle (Propriétés essen- 


tielles des transmission pneumatiques. en cycle 
ferm< Jacques de Lassus. Comptes rendus des 
Séances de l'Académie des Sciences, vol. 171, no 
21, Nov. 22, 1920, pp. 992-995 Laws governing 
polytropic changes in cycle proposed in Comptes 
rendus, Nov. 8, pp. 899-901 

Power Transmission by an Invariable Mass of 
Gas in a Closed Space (Sur une transmission 


d'énergie méchanique utilisant unemassei nvariable 


de gaz en circuit fermé), Jacques de Lassus 
Comptes rendus des Séances de l’Académie des 
Sciences, vol. 171, no. 19, Nov. 8, 1920, pp. 899-901, 


Adiabatic compression in a closed space. 


PRESSES 

20-Ton. Power Press with Pressure Range to 20 
Tons. Iron Age, vol. 107, no. 2, Jan. 13, 1921, 
p. 140, 1 fig Pressure exerted upon work ranges 


from few pounds to 20 tons and is applied by operator 


on foot pedal 


PRESSWORE 

Electric Motor Plant. Press Work in an Electric 
Motor Plant—IlI Machy. (N. Y.), vol. 27, no. 4, 

Dec. 1920, pp. 340-344, 11 figs. Methods used in 

Power Press Department of General Electric Co., 

Lynn, Mass. 


PROFIT SHARING 


England. Teaching Workers to Think ‘‘Production,"’ 
Cecil Chisholm. Factory, vol. 26, no. 1, Jan. 1, 
1921, pp. 40-42 Experience in English works 


with profit-sharing systems 


PULVERIZED COAL 


Advantages. Pulverized Coal. Power Plant Eng., 
vol. 25, no. 1, Jan. 1, 1921, pp. 56-60, 9 figs. Graph 
showing comparative heat values for various fuels 


[See also STEEL CASTINGS, Annealing. ] 
PUMPS, CENTRIFUGAL 


Induction Motors for. Variables Speed Induction 


Motors for Centrifugal Pumps Eng. News-Rec., 
vol. 85, no. 24, Dec. 9, 1920, pp. 1126-1127, 3 figs 
Comparison of overall efficiencies for centrifugal 
unit, based on tests on motor-driven three-stage 
pump run at normal speed throttled or variable 
speeds unthrottled 

Turbine. New Contributions to the Theory of Side 


Thrust, Side-Thrust Equalizing Devices and Clear- 


ance Losses in Turbine Pumps (Neue Beitrage 
zur Theorie des Achsschubes, der Achsschubaus- 
gleichsvorrichtungen und Spaltverluste in Tur- 
binenpumpen), L. W. Weil. Zeit. fiir das gesamte 


nos. 25, 26, 28, 30 and 31, 
Sept. 10, 20, Oct. 10, 30 and Nov. 10, 1920, pp 
289-294, 301-307, 331-335, 356-358 and 369-372, 
28 figs. Describes theoretically developed, prac- 
tical and useful methods for calculation of side- 
thrust forces in turbine pumps and arrangements for 


combating them 


Statistics 
Ry. Eng 


Turbinenwesen, vol. 17, 


RAILS 


Failure. Rail 
Wickhorst 


1919, M. H. 

Assn., vol. 22, 
no. 229, Sept. 1920, pp. 47-87. Statistics of rail 
failure collected for year ending Oct. 21, 1919, 
furnished by railroads of United States and Canada, 
in response to circular sent out by American Rail- 
road Association 

Flat-Bottom vs. Bull-Head. ‘The Case of the Bull- 
Head Rail Ry. Gaz., vol. 33, no. 23, Dec. 3, 1920, 
pp. 736-737. Comparison of relative advantages 
of flat-bottom and bull-head rails for railway track 
purposes, 


RAILWAY CONSTRUCTION 


Failure for 


Bul. Am 


Economics. Reeders for Railroads, Charles A. 
Morse. Mech. Eng., vol. 43, no. 1, Jan. 1921, 
pp. 19-20. Economical factors involved in con- 


struction of branch lines. 


RAILWAY ELECTRIFICATION 


Canada. 
tional. 


Electrical Operation on the Canadian Na- 
Ry. Elec. Engr., vol. 12, no. 1, Jan. 1921, 


MECHANICAL ENGINEERING 


pp. 25-29, 9 figs Modification of original plan as 
result of amalgamation of Canadian Northern with 
Government railways 

Chicago. Chicago Electrification and Elevation 
C., M. & St. P. Ry Eng. News-Rec., vol. 85, 
no. 26, Dec. 23. 19290 pp. 1226-1230, 9 figs Third- 


rail passenger and trolley freight service on Evanston 


suburban line. Concrete walls and trestle Pre 
cast and poured bridge decks 

European Developments. Status of Heavy Trac 
tion Abroad Elec. Ry. Jl., vol. 57, no. 1, Jan. 1, 
1921, pp. 31-36. Survey of practice in Great 


Britain colonies and in Continental Europe 


France. Partial Electrification of the French Rail- 
ways (Electrification partielle des Chemins de fer 
francais A. Tretél Electricien, vol. 36, no. 1265, 
Dec. 1, 1920, pp. 505-514. Progress in carrying 


out projects for electrification of three of principal 
French railways 


India. The Electrification of Indian Railways 
Engr., vol. 130, nos. 3387-3388, Nov. 26-Dec. 3, 
1920, pp. 530-531, 3 figs, 550-551, 4 figs Com 
parative performance of electric and steam loco- 


motives of Indian Northwestern Railway 


Operating Results from. The Electrification of 
Steam Railroads Ry. Age, vol. 70, no. 1, Jan. 7 
1921, pp. 101-106, 8 figs. Brief survey of operating 
results on Norfolk & Western and C. M. & St. P 

Tunnels. New Catenary Construction for the Hoosac 
Tunnel. Ry. Elec. Engr., vol. 12, no. 1, Jan 
1921, pp. 17-20, 6 figs. Tunnel is 43/4 miles in 


length, being longest in U. S Renewal of overhead 


equipment under traffic 


St. Clair Tunnel Operation Most Successful, 

R. L. Herman. Ry. Elec. Engr., vol. 12, no. 1 
Jan. 1921, pp. 21-24, 6 figs. Grand trunk elec 
trical installation. Tunnel is single-track tube 
6032 ft. in length with approaches totalling 5603 ft 
Sweden. The Electrification of the Swedish State 
Railroads Die Elektrisierung der schwedischen 
Staatsbahnen), Axel F. Enstrém, Emil Alm and 
Carl A. Rossander. Elektrotechnische Zeit., vol 
41, nos. 45 and 46, Nov. 11 and 18, 1920, pp. 893 


896 and 913-916 Expert testimony of a commis 
sion appointed by the Royal Swedish State Rail 
road Administration setting forth relative merits 
of direct current and single-phase alternating cur 
rent For the section Gothenburg-Stockholm pref- 
erence is given to he single-phase alternating cur 
rent, and it is recommended that motive power be 
generated in part directly in power station and in 
part through conversion from three-phase current 
at one or a few points 

Switzerland. Electrification of the Sion-Lausanne 

Lines of the Swiss Federal Railways (Electrification 

de las ligne Sion-Lausanne des C F F) Bulletin 


Technique de la suisse romande, vol. 46, no. 24 


Nov. 27, 1920, pp. 277-278. Details of project 
The Electrification of the Swiss Railways 


L’électrification des chemins de fer Rhétiques), H 


Lang Bulletin technique de la Suisse romande, 
vol. 46, no. 25, Dec. 11, 1920, pp. 289-294, 9 figs 
Single-phase system at 10,000-volts and 16? 


periods per second has been decided upon 


RAILWAY OPERATION 


Train Control. The Marvel of 
Robert G. Skerrett Sci. Am 
no. 1, Jan. 1921, pp. 63-65, 4 
automatic action of air and 
cars 


RAILWAY SIGNALING 


Block System. Absolute Block-System with Closed 
Sections Worked by Means of the Telephone on the 
Belgian State Railways, L. Weissenbruch and |] 
Verdeyen Bul. Int. Ry. Assn., vol. 2, no. 12, 
Dec. 1920, pp. 878-888 Records of operation 

Wireless Waves. Repetition of Track Signals on 
Board the Locomotive (Etude sur la répétition des 
signaux de voie a bord des locomotives J. Beth- 
enod. Radioélectricité, vol. 1, no. 6, Nov. 1920 
pp. 292-297, 5 figs. Survey of applications of 
principles of wireless telegraphy to the repetition 
of danger and other signals on the cab of locomotive 
Comparative study of schemes developed in France 


Train Control 
Monthly, vol. 3 
figs System for 
steam hose of railway 


with those devised in United States To be con 
tinued.) 

RAPID TRANSIT 

New York City. Functions of Rapid Transit Lines 
in Cities, Henry M Brinckerhoff. Eng. News- 
Rec., vol. 85, no. 26, Dec. 23, 1920, pp. 1235-1239, 


1 fig. Capabilities of subways, elevatec railways 
and surface lines compared from statistical records 
of New York City. 


REFRIGERATING MACHINES 


Carbon-Dioxide. The Escher Wyss & Co 
Dioxide Ice and Refrigerating Machine (Kohlen- 
saure-Eis und Kihlmaschine System Escher 
Wyss & Co.). Zeit. fiir Sauerstoff- u. Stickstoff- 
Industrie, vol. 12, no. 19-20, Oct. 1920, pp. 77-80, 
3 figs. Based on evaporation of CO: and its con- 
densation through compression and cooling Ad- 
vantages are said to be that machine consists of 
only three parts. Refrigerator, compressor and 
condenser, and no distillation or rectifying apparatus 
are required; the CQO: is chemically inactive and, 
therefore, does not affect any of machine parts 
or packing material; purity of cooling water remains 
unchanged. Other advantages are durability, easy 
manipulation, low cost, minimum depreciation, 
lack of danger, etc. 

REFRIGERATING PLANTS 

Fish Freezers. St. Pierre Fish Freezer Refrig. 
World, vol. 56, no. 1, Jan. 1921, pp. 11-16, 9 figs 
Fish freezing and storing plant built for French 


Carbon- 


Vou. 43, No. 3 
Government on Island of St. Pierre. Machinery 
equipment and storage facilities are designed to 


take care of freezing of 200,000 bbls. of 
hr. and storing of 6,000,000 Ib 
ready for shipment 


Gas Power for. 


fish in 24 
of frozen fish, boxed 


Gas Power for Refrigerating Plant 


Geo. H. Trout Ice & Refrigeration, vol. 60, no. | 
Jan. 1921, pp. 9-10. Cost of operation Ad 
vantages of gas power 

Packing Plants. New Armour Plant at Kansa 
City. Power, vol. 52, no0§25, Dee. 21, 1920, pp. 966 
969, 5 figs Horizontal ammonia compressor 


of 500-ton capacity and generating units with mixed- 
pressure turbines of extraction type 


Safety Regulations. Safety Regulations for R: 
frigerating Plants, G. H. Crawford Power, vol 
53, no. 1, Jan. 4, 1921, pp. 28-30, 7 fig Study of 


regulations of various cities and state 

REFRIGERATION 

Fish. Fish Research Committe: Interim Report 
on Its Investigations. Cold Storage, vol. 23, no 
273, Dec. 16, 1920, pp. 310-312, 1 fig. Suggested 
model low-temperature brine-freezing fish tank 

Standard Ton. Standard Ton of Refrigeration 
F. E. Matthews Refrig. World, vol. 56, no 1 
Jan. 1921, pp. 16-17 It has been defined by adop 
tion of recommendations of special committee by 
Am. Soc. Refrigerating Engr at 288,000 Btu 

Standard Unit of Refrigeration, F. E. Matthew 

Ice & Refrigeration, vol. 60, no. 1, Jan. 1921, pp 
49-50 Unit of 288,000 Btu. has been officially 
adopted by Am. Soc. Refrigerating Engr 

RESEARCH 

Developmentsin. 1920: A Retrospect. Chem. Age 
Lond.), vol. 4, no. 81, Jan. 1, 1921, pp. 4-6 Dy 
velopments in research, industry and invention 

Engineering Foundation. Engineering Founda 
tion: Its Work and Needs, Alfred D. Flinn Min 
& Sci. Press, vol. 122, no. 3, Jan. 15, 1921, pp. 86 
87. Advisability of establishment by Engineering 
Foundation of Engineering Research Institute and 


Laboratory 


Industrial Associations. Industrial Research Asso 


ciations Arnold Frobisher Nature Lond 
vol 106, no. 2666, Dec 4 1920, pp. 443-446 
British Research Association for woolen and worsted 


industries 


Industrial Research Associations — \ a .« 


Panisset Nature (Lond vol. 106, no. 2667, Dex 
9, 1920, pp. 475-476 British Portland Cement 
Research Association 

Industrial Research Associations—VII H : 
Rowell Nature (Lond vol. 106, no. 2669, Dec 
23 1920 pp 538-540 Research Association of 


British motor and allied manufacturer 


Lumber Industry. Research and Boards, Ovid 
M. Butler Sci. Am. Monthly, vol. 3, no. 1, Jan 
1921, pp. 59-62, 6 figs Need of establishing lab 


oratories to study problems of lumber industry 


Machinery. Complete Laboratory for Research in 
Machinery Iron Trade Rev vol. 68, no. 2 
Jan. 13, 1921, pp. 152-153, 4 figs. Research lab 


oratory of National Lamp Works of General Elec- 
tric Co., Cleveland installed to test and to study 
further development of machines used in manu 
facture of lamps 


Paper. Progress of U. S. Paper Laboratory in 192( 
Paper, vol. 27, no. 18, Jan. 5, 1921, pp. 14-16 
Important work has been done on paper-testing 


machines, paper substitutes, determination of sizing 
quality of paper, fibre studies, et« 


RIVETS 


Heating by Electricity. Heating Rivets by Elk 
tricity, J. R. Bower Engr Club of Phila, 
vol. 38-1, no. 193, Jan. 1921, pp. 1-7, 14 figs Prin 
ciple of operation and details of construction of 


electric rivet heater Comparison of heating rivet 
by electricity with other methods of heating 

Standards. Report of the German 
mittee on Standards N D I 
Normenausschusses der 
Betrieb, vol. 3, no. 5, Dec. 10 1920, pp. 69-81 
14 figs Proposals of the Board of Directors for 
round-head rivets for boiler and steel construction 
symbols for rivets and screws in iron structure 
countersunk-head rivets, ete 'roposed standards 
for concrete boundary and milestones; drain-pipe 
laterals; sheet-metal rivets; rules of the Committee 
for Units and Formular Values (AEF) 


ROLLING MILLS 


Industry Com 
Mitteilungen des 
Deutschen Industrie 


Electrically Driven. Electric Blooming Mill 
Delaware. Iron Age, vol. 106, no. 27, Dee. 30 
1920, pp. 1733, 1 fig Plant of Penn Seaboard 
Steel Corp. Rolling capacity consists of 34-in 
two-high reversing blooming mill. 

Operation. Practical Pointers on Rolling Mill 
Operation, W. S. Standiford. Can. Machy., vol 
24, no. 26, Dec. 23, 1920, pp. 555-558, 2 figs. Com 


parison of English and American methods of rolling 


S 


SAFETY 

Compressed-Air Work. Revised Rules on Com- 
pressed-Air Work in New York Eng. News-Rec., 
vol. 85, no. 26, Dec. 23, 1920, p. 1225. Confer- 


ence of engineers, contractors, workmen and state 
departments adopts measures for safety of men and 
work 
Industrial. 
Iron Age, vol 
l fig. Plan 


Securing Safety Through Competition 
106, no. 26, Dec. 23, 1920, p. 1679, 
of Dodge Mfg. Co. consists in dis- 
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The Best Production Methods Are the Most Economical 





There is only one dest method in turret lathe practice. 





° ‘ , ° ' i 
Our Engineers are constantly studying and experimenting | - 
4 
to reach that best method and keep our turret lathes up to |& 
their high standard. et leat 


The results of their study and experimenting are yours to 
apply to your production problems. Just write us and 
we'll send one of our engineers to consult with vou. He 
may be able to save you considerable money by suggesting 
a tool or two or perhaps by re-arranging the tools you have. | 4 
This is part of our service to you. 











The Warner & Swasey Company 


Cleveland, U.S. A. 


NEW YORK OFFICE: Singer Building BUFFALO OFFICE: Irequois Building BOSTON OFFICE: Oliver Building DETROIT OFFICE: Ford Building 
CHICAGO OFFICE AND SHOW ROOM: 618-622 Washington Boulevard MILWAUKEE OFFICE: 209 Sycamore Building 
DAYTON OFFICE: 518 Mutual Home Building INDIANAPOLIS OFFICE: 940 Lemcke Annex 


Domestic Agents: Foreign Agents: 
Fulton Supply Company, Atlanta, Ga Charles Churchill & Company, Ltd., London, Birmingham, Man 
Young & Vann Supply Company, Birmingham, Ala chester, Bristol, Newcastle-on-Tyne, Glasgow 
Woodward, Wight & Company, New Orleans, La Allied Mathinery Company, Paris, Turin, Zurich, Barcelona 
Salt Lake Hardware Company, Salt Lake City, Utah : 
Smith-Booth-Usher Company, Los Angeles, Calif 
Fred Ward & Son, San Francisco, Calif a ae ease 
Portland Machinery Company, Portland, Ore. sothenburg 
Hallidie Machinery Company, Seattle, Wash R.5S. Stockvis en Zonen, Rotterdam 
Hendrie & Bolthoff Mfg. & Supply Company, Denver, Col Benson Brothers, Sydney, Melbourne, Adelaide 
Peden Iron & Steel Company, Houston, Texas. 


Brussels 
Wilhelm Sonesson Company, Malmo, Copenhagen, Stockholm, 


Yamatake & Company, Tokyo, Osaka, Nagoya, Fukuoka, Dairen 
McLeod & Company, Calcutta 
Andersen, Meyer & Company, Ltd., Shanghai 


Canadian Agents: 
A. R. Williams Machinery Company, Ltd., Toronto, Winnipeg, 
Vancouver, St. John 


Williams & Wilson, Ltd., Montreal Brossard-Mopin & Company, Saigon, Singapore, Haiphong 
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ENGINEERING INDEX (Continued) 
tributing small cash prizes to workers and arousing 
competition in departments. 

Standards. Safety Standards of the Industrial 
Board, Commonwealth of Pennsylvania, Dept 
of Labor & Industry, vol. 1, no. 4,9 pp. Railings, 
toe boards, platforms and runways 


SAND BLAST 
oe Sand-Blasting, C. W. Starker. Machy 
Y.), vol. 27, no. 5, Jan. 1921, pp. 458-462, 
it figs. Types of apparatus, abrasives, nozzles, 
air pressures, dust exhausting, etc 


SCIENTIFIC INSTRUMENTS 


Manufacture. Operations in the Manufacture of 
Scientific and Optical Instruments—I. Machy. 
Lond.), vol. 17, no. 431, Dec. 30, 1920, pp. 389 
395, 13 figs. Works of T. Cooke & Sons, York, 
England. 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT 


SCRAP 


Crushing Metal Chips. The Crushing of Iron, 
Steel and Metal Chips (Zerkleinerung der Eisen-, 
Stahl- und Metallspane), R Philipp. Betrieb, vol 
3, no. 3, Nov. 10, 1920, pp. 67—72, 20 figs. Account 
of a number of tests carried out by different concerns, 
and description of special machine said to operate 
on what resembles the American Hartness process, 
differing from this only in the forced travel of the 
chips. Its useful possibilities are pointed out 


SCREW MACHINES 


Circular Forming Tools. Design of Circular 
Forming Tools, Earl H. Smiley and J. H. Davis 
Machy. (N..Y.), vol. 27, no. 4, Dec. 1920, pp. 366 
369, 6 figs. Calculations for designing circular 
forming tools having top rake 

SCREW THREADS 

Milling, Side-Cutting of Hobsin. Side-Cutting of 
Thread-Milling Hobs, Earle Buckingham. Mech 
Eng., vol. 43, no. 1, Jan. 1921, pp. 9-11 and 62, 
5 figs. Mathematical study of side-cutting action 
of hob. Corrections in form of thread-milling hobs 
to produce threads sufficiently correct as to form for 
all practical purposes are pointed out. 


SCREWS 


Manufacture. The Economical Manufacture of 
Rolled and Cut Screws (Die wirtschaftliche Her- 
stellung von blanken und blank bearbeiteten Schrau- 
ben), Curt Giissow. Betrieb, vol. 3, no. 4, Nov. 25, 
1920, pp. 91-92, 3 figs. States that economic 
production of such screws and nuts is dependent 
upon number of pieces and resulting loss of material 
Explains when work should be done on hand lathe, 
automatic lathe and on hot press. 


SCREWS 

Optical Work. Cutting and Gaging Screws. Machy. 
(Lond.), vol. 17, no. 428, Dec. 9, 1920, pp. 286- 
288, 4 figs Method used by Taylor, Taylor & 
Hobson, Leicester, England. Table of tolerances 
for screw gages for optical work. Report of Com- 
mittee of Department of Scientific and Industrial 
Research on Standardization of Elements of Optical 
Instruments 


Standards. Report of the German Industry Com- 
mittee on Standards (Mitteilungen des Normenaus- 
schusses der Deutschen Industrie). Betrieb, vol. 3, 
nos. 3 and 4, Nov. 10 and 25, 1920, pp. 29-40 and 
49-62, 31 figs. Nov. 10: Proposals of Board of 
Directors for square washers for channels and I- 
beams. Proposed new standards for Whitworth 
fine thread, metric fine thread, and sizes for paper 
sheets; Nov. 25: Proposals for Whitworth pipe 
threads; lock washer; square washers for wooden 
joints; knob screws and nuts. Proposed standards 
for set screws and of screws with slotted heads, 
set screws; metric extra-fine thread. 


SEMI-STEEL CASTINGS 


Experiments. Remarks on Semi-Steel Castings 
(Remarque sur la fonte aciérée). Fonderie Moderne, 
no. 11, Nov. 1920, p. 262. Experimental study of 
casting temperature. 


SHAFT HANGERS 


Reinforced-Concrete Plants. Securing Shaft Hang- 
ers to Beams in Reinforced Concrete Plants, S. R. 
Stone. Belting, vol. 18, no. 1, Jan. 1921, pp. 
32-38, 15 figs. Providing for expansion of depart- 
ments or changes. Preplanning necessary to avoid 
alterations Sleeved slits for belt drives between 
floors. 


SHAFTS 


Whirling Speeds. The Transverse Vibrations of 
Beams and the Whirling of Shafts Supported at 
Intermediate Points, E. R. Darnley. Lond., Edin- 
burgh & Dublin Phil. Mag., vol. 41, no. 241, Jan. 
1921, pp. 81-96, 1 fig. Equations giving periods 
of transverse vibrations of uniform beams and whirl- 
ing speeds of uniform shafts, when beams or shafts 
are simply supported at any number of intermediate 
points. 

Torsional Oscillations. Torsional Oscillations of 
Transmission Shafts (Studio sulle oscillazioni tor- 
sionali degli alberi di trasmissione), Ottorino Sesini. 
Associazione nazionale degli Ingegneri italiani 
Giornale Ufficiale, vol. 1, no. 33, Nov. 30, 1920, 
pp. 255-260, 7 figs. Mathematical study. 


SHIP PROPULSION 


Air-Propeller. Hydrogiiders and Barge Propelled 
by Air Propellers (Hydro-glisseurs et chalands a 
propulsion aerienne), René Pacaud. Revue de 





MECHANICAL ENGINEERING 


l'Ingénieur et Index Technique, vol. 27, no. 4, 
Oct. 1920, pp. 257-263, 3 figs. Technical applica- 
tion of air propeller to barges 

Hydro-Aerial Propellers. Hydro-Aerial Propulsion 
for Ships (Bateaux a propulsion hydro-aérienne), 
A. Breton. Nature (Paris), no. 2434, Nov. 27, 
1920, pp. 351-352, 5 figs. Invention of M. A 
Gambin. Two propellers are placed on parallel 
shafts in stern of ship. About '/«¢ of diameter of 
propellers goes under water, and propellers rotate 
in opposite directions. Reaction of stream of water 
sent against stern as well as propulsive action due 
to part immersed in water, propel the boat 


SHIP SALVAGE 


Dredger. The Salvage of the Dredger “Silurus.” 
Eng., vol. 111, no. 2871, Jan. 7, 1921, pp. 5-8, 
11 figs. Vessel was 260 ft. by 46 ft. by 20 ft. She 
rested on her port bulwarks and top of port sheer- 
strake and with part of her funnel embedded in mud 
about 54 ft. below water level. Detailed account 
of salvage work, (To be continued.) 


SHRINKAGE 


Stresses in. Shrinkage Stresses in Hubs, Rings, 
Cranks, etc. (Strumpfspannungen in Naben, Ringen, 
Kurbelarmen, etc.), Karl Stésser. Der praktische 
Maschinen- Konstrukteur, vol. 53, no. 41-42, Oct 
14, 1920, pp. 353-359, 6 figs. Describes method 
for approximate determination of shrinkage stresses 
resulting from the hot and cold fitting of crank arms, 
hubs, rings, etc., to shafts; the stresses are shown 
graphically and an example is given 


SPRINGS 


Helical. Chart and Simplified Formule for Helical 
Springs of Tempered Steel. Machy. (Lond.), 
vol. 17, no. 429, Dec. 16, 1920, pp. 318-319, 1 fig 
Chart for determining carrying capacity, deflection 
and dimensions of tempered steel helical springs 
tension or compression 


STANDARDIZATION 


Machine Tools. The Effect of Standardization on 
Lathe Centers (Wirkung der Normung von Dreh 
bankspitzen), H. Plumpe Betrieb, vol. 3, no. 4 
Nov. 25, 1920, pp. 94-97, 3 figs. An example is 
cited showing advantages of a comprehensive stand- 
ardization of the parts of machine tools which must 
be frequently renewed. 

System of Fit Allowances. A System of Fit Allow 
ances, Sydney B. Austin Machy. (N. Y.), 
vol. 27, no. 5, Jan, 1921, pp. 452-454, 3 figs. Curves 
showing relation of allowances for fits to various 
diameters. Comparison of theoretical curves with 
B. & S. system of fit allowances and with Newall 
Engineering Co.'s system of fits 


STEAM-ELECTRIC PLANTS 


Design. Tendencies in the Design of Power Stations 
Peter Junkersfeld. Elec. World, vol. 77, no 1! 
Jan. 1, 1921, pp. 5-7, 5 figs. Economies resulting 
from skillful arrangement of station and layout of 
equipment and operating tendencies in boiler and 
turbine rooms. Survey of principal achievements in 
1920 

France. The Electric Plant of the French State 
Railways at Nanterre, Seine (L'usine électrique. des 
chemins de fer de l'etat A Nanterre (Seine), Lucien 
Pahin. Industrie électrique, vol. 29, no. 684, 
Dec. 25, 1920, pp. 466-470, 2 figs. Turbo generators 
of 5500 kw. each generating 3-phase current at 
50,250 volts. 

Signal Indicators. Adapting Signal Indicators to 
Power Plant Use, H. P. Sparkes. Elec. World, 
vol. 76, no. 26, Dec. 25, 1920, pp. 1251-1252, 2 
figs. Apparatus consists of two synchronous motors 
connected so that when rotor of one transmitter, 
is placed in certain position rotor of other, indicator 
will be in exact synchronism and will thus indicate 
position at which transmitter is set. a 
was constructed during war for use on board U. 
Navy vessels and is being applied to amsadintiien 
signals from switchboard to boiler room in electric 
plants. 

280,000-Kw. Building 280,000-Kw. Plant in New 
York City. Elec. World, vol. 77, no. 3, Jan. 15, 
1921, pp. 140, 1 fig. Generator room adjacent to 
river to eliminate suction tunnels. Four units of 
35,000 kw. each to be installed at outset. 


STEAM ENGINES 


A.8.M.E. Test Codes. Power Test Codes. Mech. 
Eng., vol. 43, no. 1, Jan. 1921, pp. 32-36, 1 fig. 
Preliminary draft of test code for reciprocating 
steam engines, formulated by Am. Soc. Mech. 
Engr. Test Code Committee. 


STEAM TURBINES 


Lubrication. The Lubrication of Steam Turbines 
(La lubrification et le systéme de graissage des 
turbines a vapeur), C. P. Roux. Revue générale 
de l’Electricité, vol. 8, no. 25, Dec. 18, 1920, pp. 
870-872, 1 fig. Suggested specifications for oils 
and greases. 

Small Machines. Small Steam Turbines, W. J. A. 
London. Proc. Engrs. Soc. Western Pennsylvania, 
vol. 36, no. 8, Nov. 1920, pp. 539-564 and (discus- 
sion) pp. 565- S73, 45 figs. Study of reliability, 
simplicity, cost and efficiency. Turbines considered 
are those having output of from 5 to 300 hp. 


STEEL 


Defects. Defects Arising in Steei During Fabrica- 
tion, Austin B. Wilson. Chem. & Metallurgical 
Eng., vol. 23, no. 25, Dec. 22, 1920, pp. 1209-1213, 
24 figs. Microscopic appearances caused by sur- 
face defects, cold-working, overheating, and burn- 
ing. Nuclei of fatigue fractures are associated with 
phosphorus bands. Photographs of changes in 


Vou. 43, No. 3 


structure during annealing of steel castings are also 
given. 

Magnet. On K. S. Magnet Steel, Kotaro Honda and 
Shozo Saito. Physical Rev., vol. 16, no. 6, Dec 
1920, pp. 495-500, 7 figs. Also Elecn., vol. 85, 
no, 2222, Dec. 17, 1920, pp. 706-708, 7 figs. Alloy 
developed in research work at Tokyo University 
Composition is cobalt 30 to 40 per cent, tungsten 
5 to 9 per cent, and chromium 1'/; to 3 per cent 
Tempering is best effected by heating to 950 deg 
cent. and quenching in heavy oil. Measurements 
of residual magnetism for specimens of different 
composition gave values from 920 to 620 C. G.S 
units; coercive force for same specimens ranged from 
226 to 257 gauss. 

Manganese. See MANGANESE STEEL 

Nickel. See NICKEL STEEL. 

Nickel-Chromium. See NICKEL-CHROMIUM 
STEEL. 

Research. Research on Steel Conducted in Germany 
During the War (Etudes faites en Allemagne durant 
la guerre, sur la connaissance des aciers), Gaston 
Paris. Chaleur et Industrie, no. 7, Oct. 1920 
pp. 408-418, 10 figs. Influence of chemical compo 
sition and mechanical properties. Graphs showing 
properties of specimens subjected to different treat 
ments 

Shock Values after Heat Treatment. Compara 
tive Shock Values of Steel after Varied Heat Treat 
ments, F. C. Langenberg and J. F. Fetterely. Army 
Ordnance, vol. 1, no. 2, Sept.-Oct. 1920, pp. 99-100 
Results of tests 

Structural. See STRUCTURAL STEEL 

Welding. The Welding of Steel in Relation to the 
Occurrence of Pipe, Blowholes and Segregates in 
Ingots, Harry Brearley Iron & Coal Trades Rev 
vol. 101, no. 2755, Dec. 17, 1920, pp. 821-822 
Experime ntal studies Paper read before Cleve 
land Instn. Engrs 

Woody Fractures. The Woody Fracture in Stee! 
Ueber den Holzfaserbruch im Stahl), E. H. Schulz 
and J. Goebel. Stahl u. Eisen, vol. 40, no. 44 
Nov. 4, 1920, pp. 1479-1485, 21 figs With the aid 
of sample pieces the different formations of woody 
fractures in steel are discussed and it is shown that 
the causes therefor can be of very different origin 
The two main groups of such fractures are de 
scribed 


STEEL CASTINGS 


Annealing. Aunneal Steel with Pulverized Coal 
C. H. Gale Foundry, vol. 49, no. 1, Jan. 1, 1921 
p. 29, 4 figs Results of annealing steel casting« 
with pulverized coal. Paper read before Am 
Foundrymen’s Assn 

Strength. Steel Castings of High Strength and 
Toughness—I, Frederico Giolitti. Chem. & Metal 
lurgical Eng., vol. 24, no. 3, Jan. 19, 1921, pp. 113 
118, 22 figs Data on improvement to be expected 
after properly heat-treating steel castings, witt 
illustrative tests on strong, tough castings whict 
have replaced forgings on gun mounts. Advance 
copy of chapter of forthcoming book entitled 

‘Heat Treatment of Soft and Medium Steels." 


STEEL MANUFACTURE 


Electric-Furnace. Heat Modifies Acid Furna 
Reaction, James W. Galvin and Charles N. Rin, 
Foundry, vol. 49, no. 2, Jan. 15, 1921, pp. 72-74 
Electric furnace develops such high temperature: 
that chemical affinities in still are reversed. Ste« 
sides with deep bath increase melting efficiency an 
compact charge is advocated. 


STEEL WORKS 


Coal Consumption. Coa! Consumption in Ste 
Metallurgy (La consommation de charbon da 
la grosse métallurgie). Genie Civil, vol. 77, no 
Dec. 18, 1920, pp. 499-503. Records of coal co 
sumption of steel works producing 300,000 to 
per year. 

Two-Shift vs. Three-Shift System. The Thr 
Shift System in the Steel Industry, Horace 
Drury. Indus. Managerient, vol. 61, no. 1, Ja 
1, 1921, pp. 63-68, 5 figs. Survey of adoption 
three-shift system in European countries, and a 
count of its operation in about 20 American pla 
where it has been adopted Paper read before Tay 
Society. 


STREET RAILWAYS 
Brakes. See BRAKES, Street-Car 
STRESSES 


Determining by Polarized Light. Determi: 
Stresses by Polarized Light, George Weed Hall a 
Arthur L. Kimball, Jr. Sci. Am. Monthly, vol 3 
no. 1, Jan. 1921, pp. 49-53, 7 figs. Apparat 
which permits visualization of stress distribution 


Stress Determination by Means of the Coker 
Photo-Elastic Method, A. L. Kimball, Jr. Gen 


Elec. Rev., vol. 24, no. 1, Jan. 1921, pp. 73-8! 
13 figs. Optical system for determining stress by 
polarized light. 

Safe Loads. Chart for Determining Safe Loads, | 
B. Conway. Am. Mach., vol. 53, no. 27, Dec. 30 
1920, pp. 1241-1242. Chart for determining safe 
load for parts in tension, compression and shear 
where part does not exceed in length, ten times its 
diameter. Chart is based upon formula for de 
termining safe load in different materials. 

Study of. Plane Stress and Plane Strain in Bip 
Co-Ordinates, G. B. Jeffery. Philosophical Tra ans 
Royal Soc. Lond., vol. 221, series A, Aug. 11, 1920, 
pp. 265-293, 4 figs. Mathematical ‘study. 

Theories. Comparison of the Extension and Shear 
ing Stress Theories (Beitrag zum Vergleich def 


Dehnungs- und Schubspannungstheorie), H. Boute. 
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Meeting Steam Demands 
in the Rubber Industry 


Steam demands in the tire and rubber factories have grown enormously with the 
rapid expansion of this industry. The use of steam in the manufacturing process as 
well as for power makes the economical generation of steam a highly important factor 
Every additional per cent of increase in efficiency and above all reliable, continuous 
operation pays big dividends where steam making plays so important a part. 


J Js JAS 


YNOERFEED 


LOK LGIRS 


are finding favor in the rubber industry because they can operate at 200°) to 300% 
of rating—not for a short time only, but continuously and consistently. This means 
fewer boilers are required with corresponding decrease in investment, maintenance 
and operating expenses. 





Rubber Companies having Riley Underfeed Stokers installed or on order include 


Goodyear Tire & Rubber Co.**** Firestone Tire & Rubber Co, 
Hood Rubber Co.*** Kelly-Springfield Tire Co. 
Morgan & Wright Co.*’ Hartford Rubber Co 
B. F. Goodrich Co.** Dunlop-America, Ltd. 

iinet i aniline Mechanical Rubber Co 


Our catalog explains the live grate surface and the 
continuous automatic ash discharge—two essentials for 
high efficiency and capacity—send for it. 


SANFORD RILEY STOKER CO a MURPHY IRON WORKS 


WORCESTER MA TROIT, MICH 


iim 7 Re MURPEHW 


I © TFS TD FS a FURNACE S 


INCINNAT HICAG ST PA DENVER 


The Sanford Riley Stoker Co. is now prepared to equip new Riley Stokers with coal agitators licensed 
under the Negus-Tiffany patents. 


— 





























234 


ENGINEERING INDEX (Continued) 


Zeit. des Vereines deutscher Ingenieure, vol. 64, 
no. 51, Dec. 18, 1920, pp. 1071-1073 figs. The 
sudden yielding of the test pieces of "ordinary soft 
low-carbon steel at upper yield point is used to 
demonstrate superiority of the formula for the 
simultaneous tensile and twisting stress over 
analogous formulas Results of experiments are 
said to be particularly valuable due to fact that 


according to shearing stress theory, cross-sections 
would be greater, whereas the extension theory in 
this respect gives not only more correct values of 
stress, but also smaller construction weights 

STRUCTURAL STEEL 

Specifications. Belgian Standard Specification for 
Structural Steelwork Eng _News Rec., vol. 86, 
no. 2, Jan. 13, 1921, pp. 71-72. Specifications for 


design and fabrication of steelwork for buildings and 
miscellaneous structures adopted by Belgian 


Standards Association 


steel 


TARGET 

Towed, for Battleships. See WARSHIPS, Towing 
Target. 

TERMINALS, RAILWAY 

Management. Utilizing Motive Power on the Lines 
of the Delaware & Hudson Ry. Rev., vol. 67, mo 


26, Dec. 25, 1920, pp. 961-967. Methods of terminal 


management 


Operation. Railway Terminals and Terminal Yards, 
William Barclay Parsons Mech. Eng., vol. 43, 
no. 1, Jan. 1921, pp. 21 and 62. Cost of terminal 


operation and possibilities of reducing it 


TESTS AND TESTING 


Flexure. An Apparatus for Delicate 
and Some Results of Such Tests, 
Am. Mach., vol. 54, no. 2, Jan. 13, 
5 figs. Apparatus designed to test thin, 
strip-steel shims used in flexible couplings. | 
read before Am. Soc. for Testing Matls. 

Million-Pound Machine. Million Pound 
Machine for Forest Products Laboratory, | 
Markwardt Eng. News-Rec. vol. 86, no. Jan 
6, 1921, pp. 31-32, 2 figs. Machine is of two- 
screw type and has overall height of 45 ft., including 
superstructure above weighing platform, which 
will enable it to accommodate columns up to 30 


ft. or tension members up to 27 ft. in length. 


Motion Pictures, Usein. Motion Pictures in Phys- 
ical Testing Laboratory, H. J. French. Chem. & 
Metallurgical Eng., vol. 24, no. 3, Jan. 19, 1921, 
p. 131, 4 figs. Application of moving-picture camera 
to testing of materials 

Notched-Bar Tests. Experimental Study of Notched- 
Bar Impact Tests (Etude expérimentale sur les 
essais au choc des barreaux entaillés), M. André 
Cornu-Thénard. Revue de Métallurgie, vol. 17, 
no. 10, Oct. 1920, pp. 648-667, 6 figs. Case of 
extra-mild steel crystallized in large drains. Photo- 
micrographs. (Concluded.) 

Photo-Elastic Testing. Photo-Elasticity for Engi- 


F lexure Tests 

° +." ke 
1921, pp. 48-52, 
tempered 
*aper 


Testing 


ie ag +. G. Coker. Gen. Elec. Rev., vol 
24, no. Jan. 1921, pp. 82-88, 10 figs. Discussion 
of > eel elastic investigation of testing materials 


in tension It is shown that if enlarged ends of 
test bar are connected with parallel part by arcs 
of circle stress near joint of arc with parallel por- 


tion is somewhat greater than that in parallel 
portion. 
THERMODYNAMICS 


Carnot-Clausius Principle. Application of Carnot 
Clausius Principle to Impact Waves in Elastic 
Solids (Application du principe de Mo GG ey 
aux ondes de choc des solides élastiques), E. Jouguet 
Comptes rendus des Séances de TA cadénte des 
Sciences, vol. 171, no. 19, Nov. 8, 1920, pp. 904-907. 
Conditions which Carnot-Clausius principle im- 
poses on impact waves of solids when these waves 
originate discontinuities of not too great an ampli- 
tude. 


TIDAL POWER 


Development. Tidal Power Development, A. H. 
Gibson. Eng., vol. 110, nos. 2867-2868, Dec. 
10-17, 1920, pp. 778-780, 6 figs., and 793-795, 


11 figs. Outline of more promising schemes which 
have been suggested and patented. 


Utilization of. Blue Coal (La houille bleue), R 
Gouedard. Vie technique & industrielle, vol. 2, 
no. 13, Oct. 1920, pp. 17-24, 8 figs. Scheme for 
utilization of tidal power by means of low-head 
turbines. (Concluded.) 

Report on Tidal Power. Engr., vol. 130, no. 
3390, Dec. 17, 1920, pp. 614-615. Third interim 


report of Water Power Resources Committee ap- 
pointed by British Board of Trade. Discussion of 
question of tidal power, with reference to project 
for utilizing 500,000 hp. of tidal energy in estuary 
of Severn River. 

Studies in Tidal Power, Norman Davey. Engr., 
vol. 130, nos. 3388-3392, Dec. 3, 10, 17, 24 and 31, 
1920, pp. 556-558, 578-580, 603-604, 634-636, and 
652-654, 25 figs. Dec. 3: Classification and study 
of systems for conservation and use of tidal power; 
Dec. 10: Quantitative estimate of tide power cycles; 
Dec. 17: Analysis made of gross power available 
from tides under various systems of working, and 
change in this power factor examined under varia- 
tions in tidal range; Dec. 24: Survey of tidal power 
available in England; and Dec. 31: Minimum con- 
stant hp. available from tides in England and Scot- 
land is computed at 489,000 hp.; this value rising 


MECHANICAL ENGINEERING 


during: springs to 1,555,000 hp. Gross totals of 
intermittent power are, minimum during neaps, 
3,550,000 hp. and during springs, 15,300,000 hp 


Tidal Hydro-Electric Scheme for the Severn. 
Engr., vol. 130, no. 3388, Dec. 3, 1920, pp. 562 
563, 1 fig. Discussion of scheme formulated by 
Civil Engineering Department of Ministry of Trans- 
port 
Tidal Power and Energy of Wave 
Impact (Utilisation de la force des marées et du 
choc des vagues de la mer), H. Parenty and G 
Vandamme. Comptes rendus des Séances de 
l’'Academie des Sciences, vol. 171, no. 19, Nov. 8, 
1920, pp. 896-898, 2 figs. Cement structure con- 
taining parallel cells along coastal region subjected 
to ebb and flow Impact of water in cells compresses 
air in tanks behind cement structure 


Utilization of 


Coast of France 
marée sur les 
Comptes rendus 
ra | 


Utilization of Tidal Power on the 
(De l'utilisation des courants de 
eétes de France M. La Porte 
des Séances de l’'Académie des Sciences, vol. | 
no. 24, Dec. 13, 1920, pp. 1205-1207 Study of 
points where utilization is most practicable 


TIME STUDY 


Machining Operations. Determination of the Time 
Required for Machining Operations (Bestimmung 
der Arbeitszeiten fiir die Vorkalkulation im Mas 
chinenbau), H. Eipel. Motorwagen, vol. 23, nos 
22 and 23, Aug. 10 and 20, 1920, pp. 409-413, 
23 figs. 4 on 2 supp. plates. Calculating charts 
for determining time employed in turning and 
grinding, drilling and cutting thread, planing and 
slotting and milling and sawing 

Siemens-Schuckert Works. Application of Time 


Study in Large Industrial Plants (Anwendung der 
Zeitstudie im Grossbetrieb), C Drescher 
Betrieb, vol. 3, no. 5, Dec, 10, 1920, pp. 128-135, 
7 figs. Describes practice and experiences in the 
electric motor plant of the Siemens-Schuckert 
Works 

TRACTOR ENGINES 

Manufacture. Methods in a Tractor Engine Plant 
Machy N. ¥ vol. 27, no. 5, Jan. 1921, pp. 424 


27, 9 figs. Special machinery and unusual equip 


ments for standard machine tools 

TRACTORS 

Tests. More Results of Tractor Tests at Nebraska 
Automotive Industries, vol. 43, no. 27, Dec. 30 
1920, pp. 1306-1308 Of Sixty-six tractors tested, 
eight have increased their rated engine speed, 


six lowered their horsepower rating, fourteen changed 
some item of equipment and three have withdrawn 
TRANSPORTATION 


Coal Industry. The Transportation Problem in 
the Coal Industry, A. G. Gutheim Ry. Age, vol 


69, no. 27, Dec. 31, 1920, pp. 1149-1152. Remarks 
of experience during war period. 

Conditions in U. 8. The New Era of Railroad 
Transportation in America, Lewis J. Spence Ry 


vol, 69, no. 27, Dec. 31, 1920, pp. 1153-1154 
Importance, both to carriers and shippers, of main 
taining spirit of friendly coédperation Paper read 
before National Industrial Traffic League 

Inland Waterways. Some Inland Waterway Trans 
portation Problems, V. E. Lacy. Jl. Soc., Rateune 
tive Engrs., vol. 8, no. 1, Jan. 1921, pp. 59-62, 
5 figs. Motive power for canal traction 

Railways. How the Need for More Motive Power 
Will be Met Ry. Age, vol. 70, no. 1, Jan. 7, 1921, 
pp. 43-46, 3 figs. New 


Age, 


locomotives, remodeled 


old locomotives and improved operation of all 
locomotives imperative 

Railroad ‘Transportation, Daniel E. Willard 
Mech. Eng., vol. 43, no. 1, Jan. 1921, pp. 17-18 


Fundamentals for developing a complete and well 


articulated national transportation system 


Repair Shop and Enginehouse Equipment Needs 
Ry. Age, vol. 70, no. 1, Jan. 7, 1921, pp. 50-52 
Large numbers of unserviceable locomotives and 
ears furnish strong argument for better facilities 


The Next Step Toward Preventing Depressions 
Ry. Age, vol. 70, no. 1, Jan. 7, 1921, pp. 33-38, 
11 figs. Stability of railway purchases offered as 


remedy by railway business association committee 


What Additions to Physical Property are Neces- 
sary? Ry. Age, vol. 70, no. 1, Jan. 7, 1921, pp 
39-43, 3 figs Little increase in traffic possible 
without betterments in terminals and other facili- 
ties. 

VALVES 
Globe. Use and Abuse of Globe Valves. Ry. Rev, 


vol. 25, no. 67, Dec. 18, 1920, pp. 946-948, 2 figs 
Recommends that railroads select one make of 
valve as standard for all their uses and maintain 
special globe valve repair and testing service. 

Power Plants. Valves for Inconvenient Locations, 
Charles L. Hubbard. Power Plant Eng., vol. 
25, no. 2, Jan. 15, 1921, pp. 111-115, 19 figs. Methods 
of reaching and operating in power plants. 


VENTILATION 

Ventilators. Recent Tests on Automatic Ventila- 
tors, A. Mack. Jl. Am. Soc. Heat. & Vent. 
Engrs., vol. 26, no. 9, Dec. 1920, pp. 849-853, 


3 figs. Tests conducted by Engineering Experi- 
ment Station of Kansas State Agricultural College 
upon different types of ventilators. Effectiveness 
of different types when operated under varying con- 


VoL. 45, Ne 


ditions was studied, and comparative tests were 


made on syphon ventilator and those types not ir 


tended to produce any syphoning action 

VIBRATIONS 

Study. The Photo-Radiograph, A. C. Banfield 
Sei Am Monthly, vol. 3, no. 1, Jan. 1921 PI 
44-45, 6 figs Instrument for study of vibration 

WAGES 

High. The Cost of Labor and the Labor-Cost 
Elmer W. Leach Am. Mach., vol. 53, no. 26 
Dec. 23, 1920, pp. 1188-1189. Suggests that wage 
be kept up by reducing labor cost, that is increasing 
production per man 

WARSHIPS 

Towing Target. The Metal Arc Welded Batti 
Towing Target Built at the Norfolk Navy Yard 
James W. Owens and H. G. Knox Welding Engr 


vol. 5, no. 12, Dee. 1920, pp. 23-28 Constructed 
for experimental purposes by Bur. of Constructior 
and Repair of U.S. Navy 


WASTE HEAT 


Utilization. The Utilization of Exhaust Heat 1 
Modern Factories Abfallwarmeverwertung uu 
modernen Betrieben), Ernst Blau Der praktische 
Maschinen-Konstrukteur, vol. 53, nos. 37-38 and 


39, Sept. 16 and 30, 1920, pp. 321-328 and 343-352 
21 figs Details and illustrations of a number of 
recent German patents and devices for the utiliza 
tion of waste heat from furnace plants, gas and 


Diesel engines, and from steam engines 


WASTE RECLAMATION 


Industry. Utilization of Waste in Trade and In 
dustry (Abfallwirtschaft in Industrie und Gewerbe 
Retrieb, vol 3, no. 4, Nov 25, 1920, pp. 29-31 
Gives working program proposed by the Bureau for 
handling the waste problem which was organized 


by the Committee for Economic Production (AWF 
in conjunction with official authoriti 

WATER HAMMER 

Penstock. Water Hammer in Penstocks of Hig! 
Reaction Turbines (Sur le coup de bélier dans le 
conduites forcées alimentant des turbines A fort: 
reaction), M de »parre Comptes re ndu de 
Séances de 1’ Académie des »ctences, vol 171 


no. 18, Nov. 2, 1920, pp. 833-835 Modification 
to be made in general formula for maximum water 
hammer in a conduit to make it applicable to case 
of penstoc ks 

Pipe Lines. Water Hammer in Pipe Lin W. F 


Durand Eng. News-Rec., vol. 85, no. 26, Dee 
23, 1920, pp. 1212-1216, 6 figs. Studies extended 
to include effects of imperfect reflection at discharg 
end, friction, non-uniform change of valve opening 
and imperfect action of discharge opening as nozzle 
WELDING 
Autogenous. Se: 
Electric, Arc. See 
Oxy-Acetylene. See 
ING 


UTOGENOUS WELDING 
ELECTRIC WELDING, AR(¢ 
OXY-ACETYLENE WELD 


WELDS 


Testing. The Testing of Welds in Steel Plates, S. W 


Miller Ry. Elec. Engr., vol. 12, no. 1, Jan. 1921 
pp. 49-52, 9 figs. Conditions which affect quality 
of welds; simple bend test and etching of section 
recommended Paper read before Chicago Se« 
tion, Am. Welding Soc 

WIND TUNNELS 

Gottingen. German Wind Tunnes and Apparatu 
Edward P. Warner Aeronautics, vol 19, no 
376, Dec. 30, 1920, pp. 468-469, figs Descrip 
tion of Gottingen wind tunnels To be continued 

New Method of Testing Modeis. New Method 
of Testing Modéls in Wind Tunnels (Nouvelle 
méthode d’essai de modeles en souffleries aéro 
dynamiques), V Margoulis. Comptes  rendus 
des Séances de l'Académie des Sciences vol. 171 
no. 31, Nov. 22, 1920, pp. 997-999 Also Aero 
nautics, vol. 19, no. 373, Dec. 9, '920, pp. 412-413 
1 fig Utilization of carbonic acid instead of air 
at pressures and temperatures which are suitable 


and generally very different from those of surround 
ing atmosphere. 


WOODWORKING MACHINES 


Dovetailing Cutters. Dovetailing Machine Cutter 
Standards (Zinkenfrasernormalien), Otto Wenzel 
Werkstattstechnik, vol. 14, no. 20, Oct. 15, 1920, 


pp. 535-536, 21 figs. Describes standard spinale 
cutter for use in dovetailing with a pitch of 1 in 
or 25 mm. which are adapted to approximately 
uniform measurements in inches and millimeters. 

Dust Collection. Efficient Dust-Collecting Sys 
tems. Wood-Worker, vol. 39, no. 10, Dec. 1920, 
pp. 30-32, 2 figs. Layout of dust-collecting system 
in table factory. 


WOMEN WORKERS 


Adaptability. The New Place of Women in Ip- 
dustry—IV, Ida M. Tarbell. Indus. Management, 
vol. 61, no. 1, Jan. 1, 1921, pp. 51-58. Records of 


employment of women at International Harvester 
Co. 


Industry. Women in Industry. 
Monthly Labor Rev., vol. 11, no. 6, Dec. 1920, 
pp. 117-125. Statistics of labor turnover and length 
of service in telephone industry in New York State 


Telephone 











